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SECTION I

INTRODUCTION

This report presents the method and results of calculations

of human marrow dose deposition from energy and angular-differential

neutron and gamma ray fluences incident on the human body. Marrow

dose is of interest due to its apparent relationship to the early

mortality effect in mammals, subsequent to their exposure to radi-
ation of the type produced by nuclear weapon detonations and other

sources. A comprehensive review of this effect has been performed

as part of the Reactor Safety Study (1). According to references

cited in that study: "It is generally believed that damage to the

bone marrow is the most important contributor to early death from
large doses to the whole body. That is, radiation damage to the

lung or to the gastrointestinal tract is not likely to be lethal

unless accompanied by bone marrow damage." Thus, dose to the bone

marrow is considered to be crucial in determining mortality prob-

ability in a subject who has suffered marrow, lung, gastrointestinal

tract and other damage as a result of whole body exposure to an ex-

ternal radiation source. The effects of such damage are collect-

ively referred to as the acute marrow syndrome and can produce
death within 30 to 60 days subsequent to a single, short-duration

i, exposure in the range of a few to several hundred rads (tis) free-
in-air (FIA).

Accident, clinical and atomic bomb survivor data have been

used to estimate the dose-effect relationship for death resulting

from the acute marrow syndrome. The relationship is depicted in

Figure 1-1 for the cases of minimal, supportive and heroic post

exposure medical care. Minimal care may be taken to mean the
treatment of symptoms and maintenance of patient comfort; suppor-

tive care includes the use of antibiotics to bolster the body's

defenses against infection, and heroic care refers to such extremes

Ii
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as bone marrow transplants. Most available data is relevant to

the minimal care case. Therefore, the marrow dose required for a
50% probability of death (LDso) in such cases, which has a value
of 340 rd (marrow), may be used with high confidence to an accu-
racy of +10%. It should be noted, however, that confidence in

such accuracy applies only to instances of whole body irradiation
with low LET' radiation; i.e., the same type which forms the basis

for the above dose-mortality criterion.

Neutrons, which deposit their energy mainly through the pro-
duction of heavy, charged (high LET) particles have been shown to
be more effective in producing biological damage per unit dose
deposition than are low LET particles. In one experiment (2) involv-

ing the comparison of the response of dogs to gamma rays and mixed
gamma ray-fission neutron exposure, the relative biological effec-
tiveness (RBE) per unit marrow dose between neutrons and gamma rays

in producing death was estimated as 1.4. However, other studies
have shown such RBE's for various types of tissue cell damage to

be dependent both on neutron fluence intensity and energy spectrum.
Specifically, studies by Katz, et al., (3) indicate that for doses
in excess of 100 rd (marrow) the RBE for reproductive incapacita-
tion of mouse marrow cells is 4 and 3 for 0.43 MeV and 1.5 MeV
neutrons respectively and that these RBE values rise exponentially

with decreasing dose below 100 rad (marrow). Because of this poten-
tial for Increased biological effectiveness per unit dose of neu-
trons over that of gamma rays, neutron dose and neutron-induced
gama ray dose to the marrow are tabulated separately in this report.

'Linear energy transfer (LET) is a measure of the rate of energy loss
along the track of an ionizing particle, expressed in units of energy
per unit track length (thousands of electron volts per micron).
Low-LET radiation includes beta particles and gamma rays; high-LET
radiation includes alpha particles and protons and, hence, particles
such as neutrons which are likely to produce them.

.2 j _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The balance of this report is written in four major sections,

plus references, and appendices, which mainly contain tabulations

of calculated data. Of the major sections the first contains a

brief description of the radiation transport computation technique

and computer code, a discussion of the origin and preparation of

the multigroup radiation reaction cross sections and energy deposi-

tion factors, a description of the man phantom model, and the

development of a rationale for and definition of human active marrow

dosimetry for incident neutron and gamma radiation. The second

major section describes the energy and angular differential results

of the radiation transport calculations in terms of marrow dose

(rad (marrow)) per unit incident fluence. The third presents in-

tegral marrow doses calculated for exposure to radiation from

typical tactical weapon types and yields, as well as for the Little

Boy and Fat Man devices. The final substantive section of this

report contains a summary of major study findings and attempts to

place these findings in perspective, especially with regard to the

prediction of mortality probability from the acute marrow syndrome.

10



SECTION 11

RADIATION TRANSPORT MODELS

THE CODE

The marrow dose calculations have been performed using the
radiation transport code MORSE (4,5). MORSE (Multigroup Oak

Ridge Stochastic Experiment) is a multigroup neutron and gamma

ray transport Monte Carlo code that may be used to solve coupled

neutron-gamma ray problems in either the forward or adjoint mode.

Monte Carlo calculations in the forward mode may be likened
to an analytical radiation transport experiment conducted according

to the rules of the Boltzman equation, in which a neutron or gamma
ray is started at some source location, according to a predetermined

energy distribution, followed through interactions with the surround-
ing media until it arrives in an energy-degraded state at the

detector volume of interest and is scored as contributing to the energy
deposition.(dose) in that volume according to the energy of the

radiation and the nature of the detector material. Calculations

in the adjoint mode may be thought of as proceeding in the

reverse order, with radiation particles started in the detector
according to the energy distribution of the detector response, effective-

ly gaining energy through interactions with surrounding media, and
being scored as they enter a source region of interest. In the MORSE

code this is accomplished for a coupled neutron-gamma ray transport

problem by inverting the group-to-group transfer matrix. In such
an inverted matrix neutrons and gamma rays may be thought of as
gaining instead of losing energy, and gamma rays effectively produce

secondary neutrons.

* £
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The advantage of the adjoint process lies in its efficiency in

treating a finite number of localized detector regions receiving

dose from a distributed external radiation source. If the source

region is defined as that outside a simply defined surface (usually

a sphere) about the detector and its immediate surroundings, the

record of particles escaping through that surface away from the

detector (the adjoint fluence) represents the dose deposition character-

istics (response) of the detector weighted by the transport properties

of the surrounding media. Thus, a fluence incident on the exterior

of the surface may be scored according to the characteristics of the

adjoint fluence to obtain the dose at the detector. In an adjoint

calculation parameters usually recorded at the coupling surface are

particle type, efwvgy and direction cosine. Because of the difficulty

in obtaining good statistics in such a problem, the location of the

exit point on the surface is usually not recorded. Thus, a condition

for the use of the adjoint results is that the fluence be uniform

in its energy and angular dependence over all cross sections of the

coupling surface.

S12



THE CROSS SECTIONS AND KERMA FACTORS

Cross sections used in the calculations were taken from the

Defense Nuclear Agency (DNA) Few Group Coupled Neutron-Gaumm Ray

i Cross Section Library (6). The library was prepared for general
use by ORNL using the AMPX code (7) and is derived from cross section
data contained in the DNA Working Cross Section Library (8) and the

Evaluated Nuclear Data File (ENOF) (9). The origin of data for each

element in that library is given in Table 11-1.

The cross sections were used in the 37 neutron group--21 gamma
ray group structure provided by the library. Energy boundaries for

*this group structure are given in Table 11-2. Cross section data

were processed into this group structure using a l/E weighting spectrum

for all neutron groups except the thermal group, for which a 300*K

axwellian weighting spectrum was used. The thermal cross section
for hydrogen has been adjusted to account for its bound state

in water. Scattering angular dependence is provided by coefficients

of a P3 Legendre expansion.

Dose deposition was determined using Kinetic Energy Released in
Material (KERIIA) factors calculated with the MACK code (10) and based

on the same ENDF format data as are the multigroup cross sections.
. These KERMA factors are provided as part of the DNA Few Group

Library, which contains multigroup KERMA values for a number of

Isimple and compound materials as given in Table 11-3.
In reviewing the published KERMA values, it was found that those

for thermal neutrons (Grp 37) were not consistent with the cross

section values for that group, being larger by a factor of 11.74

than KERMA calculated by ha,'d directly from the cross sections.
This problem was discussed with the authors of the DNA Few Group

Library, and it was determined that they had produced the KERA

1. 13
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using a straight l/E weighting instead of the 3000K Naxwellian
used to produce the cross section values. KENIA values used In
this project for materials listed in Table 11-3 have been adjusted
to account for the Naxwellian weighting of the thermal group.

14



Table II-1 Data Description for the Defense Nuclear Agency
Fma-Grtop Cross-Section Library

Material Evaluators Date MAT-(D Eiuivalent

H Stwat, LaBauve, Young - LASL 10/73 4148-2 1269
B-3 Stewart - IASL 10/73 4169-1 1169

4i-6 Battat, LaBatue - IASL 1974 1271
i-7 Battat, LaBauve - LASL 1974 1272

Be-9 Hmmrton, Perkins - IL 1973 4154-3 1289
B-10 LaBmm, Young, Hale - IASL 1972 1159*
A-1l LaBaum, Young., Hale - LASL 1973 1160*
C-12 Perey, Perey - OM 2/74 4274-0 1274
N Young, Foster - IASL 7/73 4133-4 1275
0 Young, Foster - IASL 8/73 4134-2 1276
F Fu, Larson, Perey - RL 9/74 4509-1 1277
Na Paik, Pitterle, Perey- WARD, OJM 2/72 4156-0 1156
m Drake, Frick - SAI 2/74 4512-1 1280
Al Foster, Young - IASL 11/73 4135-3 1193
Si Larson, Perey, Drake, Young- ORaL 2/74 4151-3 1194
P P mrtcu - LL 2/76 7121**
S lkerton - ILL 2/76 7122*
C1 Drake - Gc 1967 1149
K Drake - GGA 1967 1150
Ca Fu, Perey - MM 2/73 4152-3 1195
V Penny, Owen - Om 9/72 1196
Cr Prince - EL 4/74 1191
mh Takahashi - L 2/74 1197
Fe Perey, Fu, Penny, Kiney, Wright - O1L 2/74 4180-2 1192
Ni Bhat - IL 12/73 1190
Cu Drake, Fricke - SAI 2/74 4529-1 1295
MD erton - IIL 9/74 1287
Ta-181 Hmerton, Perkns, MacGregor - LL 10/73 4179-3 1285
W-182 Young - LAL 3/74 4582-2 1128
W-183 Young - LASL 3/74 4583-2 1129
W-184 Young - IASL 3/74 4584-2 1130
W-186 Young - IASL 3/74 4586-2 1131
'Pb Fu, Perey - OWL 10/73 4136-5 1288
U-235 Howerton, MacGregor - ILL 3/73 4188-1
U-238 Howerton, MacGregor - LLL 3/73 4187-1
Pu-239 Stewart, Hunter - LSL 3/73 4539-0
Pu-240 Stewart, Hunter - IASL 3/73 4540-0

'~i~v vaun -raj~odxticn cross sections processed with P(POP4.

o7
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Table H-2 NEUTRON AND GAM&4-RAY Rimy BourDAREzs
FOR TUE 37-21 COUPLED NEUTRON-GAMA LIBRARY

Neutron roup (e)camm Group feV)

Group No. BE h*; i

1 1.96+7* -0.675 1.40+7 1.20+7
2 1.69+7 -0.525 1.00+7 9.00+6
3 1.49+7 -0.400 8.0046 7.50+6
4 1.42+7 -0.350 7.00+6 6.50+6
5 1.38+7 -0.325 6.00+6 5.50+6
6 1.28+7 -0.250 5.00+6 4.50+6
7 1.22+7 -0.200 4.00+6 3.50+6
8 1.11+7 -0.100 3.00+6 2.75+6
9 1.00+7 0.000 2.5046 2.254.

10 9.05+6 0.100 2.00+6 1.75+6
11 8.19+6 0.200 1.50+6 1.25+6
12 7.41+6 0.300 1.00+6 8.50+5
13 6.38+6 0.450 7.00+5 5.75+5
14 4.97+6 0.700 4.50+5 3.75+5
15 4.72+6 0.750 3.00+5 2.25+5
16 4.07+6 0.900 1.50+5 1.25+5
17 3.01+6 1.200 1.00+5 8.50+4
18 2.39+6 1.433 7.0044 5.75+4
19 2.31+6 1.467 4.50+4 3.75+4
20 1.83+6 1.700 3.00+4 2.50+4
21 1.11+6 2.200 2.0044 1.50+4
22 5.50+5 2.900 1.00+4
23 1.58+5 4.150
24 1.11+5 4.500
25 5.25+4 5.250
26 2.48+4 6.000
27 2.19+4 6.125
28 1.03+4 6.875
29 3.35+3 8.000
30 1.23+3 9.000
31 5.83+2 9.750
32 1.01+2 11.500
33 2.90+1 12.750
34 1.07+1 13.750
35 3.06+0 15.000
36 1.13+0 16.000
37 4.14-1 17.000
38 1.00-5 27.631

*Read as 1.96x107.

16
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Tab~le Ul4 RESPOUSIS 11CMD WITE THE 37-21 LIBRARY

Re!sine Function Units
Neutron Frees-in-Air Tissue Korea lads/ (Neutron/cm2)
Cama& free-in-Air Tissue Karma Rads/ (Neutron/cm2 )
Neutron Displacement in Silicon (Equiv. 1-14eV Noutrons/(cm2 sec))/

Neutron/ cul* see
Neutron Ionization In Silicon (lads-Si)/ (Neutron/cm2)
Gaimas Ionization in Silicon (Rads-SI)/Photo/cm:2 )
Snyder-Auxier Neutron Tissue Dose Radii (Neutron/cm:2)
Claiborne-Trubey Camea Tissue Dose Rads/(Photon/cm2 )
H Neutron Karma (Rads/Ato.)/(Xeutron/(cm 2 .g))
C Neutron Korma (Rads/Atom)/ (Neutron/ (cm2 

eg))

N Neutron Korma (Rads/Ato.)/ (Neutron/Cc. 2 
eg))

0o Neutron Krea (Rads/Atom)/(Nautron/(cui 2 .x))
Na Neutron Karma (lads/Atom)/I(Neutron/ (cm:2 g))
Al Neutron Korma (Rads/Atom)/(Neutron/(cm2 .g))
Al Neutron Karma (lads/Atom) /(Neutron/ (cm2 *g))

Si Neutron Karma (Rads/Atom)/(Neutron/(cm2 .g)
P NetronKara (lds/toum/(Nutro/(c 2 .g)

S Neutron Karma (Rads/Atow)j(Neutron/(cm2 .g))
Cl Neutron Korea (Rads/Atom)/(Neutron/(cm 2 .g))
K Neutron Karma (Rads/AtomY/(Neutron/(Cm2 -g))
Ca Neutron Karma (Rads/Atom)/(Veutrou/(cm:2*g))
Fe Neutron Karma (Rads/Atom)/(Xoutron/(cm2.g))
H Gaamaa Kerma (lads/Atom) /(Photon/ (cm2 eg))

C ".ma Karma (Rads/Atom)/(Photon/(cm2.g))
N Gamma Karma (Rods/Atom)/(Photon/(cm 2 .g))
0 Ge~ Karma (Rads/Atom)/(Photon/(cm2 .S))
Na Gamma Karma (Rads/AtouO/(Photon/(Cm2 _g))

C g Gaa Karma (lads/Atom)/I(Photouf (cm2 
eg))

Al Gama Kerma (lads/Atom) /(Photon/ (cm2. g))
Si Gammia Karma (Rade/Atom)/(Photon/(cm 2 .6))
P Gamma Karma (Rads/Atom)/(Photon/(cx 2 .g))
S Gamma Karma (Rads/Atom)/(Photon/(ca 2 .g))
C1 Gamea Karma (lads/Atom) / Photon/ (cm2 .g))
K Gamma Karma, (Radii /Atom) / (Photon/ (cmi2 .))
Ca Gamma Karma (lads/Atom)/ (photon/ (cm2 eg))

Fe Gamea Karma (lads/Atom) /(Photon/ (cm2.g~))
Snyder-Neuifeld Neutron Tissue Dose lads/(NeUtron/cm2)
genderson Neutron Free-in-Air
Tissue Karm Radi/ (Neutron/cm2 )

Henderson Gamma Free-in-Air
*Tissue, Karma RadiI (Photon/cm2)

Snyder-Auxier Neutron Tissue Dose Rem/ (Neutron/cm2 )
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THE NAN PHANTOM

The man phantom used as the radiation transport model in the
calculation is based on that described by Snyder et al (11). That

phantom has been compared to the specifications for reference adult

man as reported in ICRP 23, Report of the Task Group on Reference

Man (12), and found to be very similar. A detailed comparison is
given in Table 11-4. The external surface configuration of the

phantom is shown in Figure 11-1. Internal detail includes skeleton

and lungs only, the remainder being homogenized to a single uniform

soft tissue material. Elemental compositions (% by weight) of

tissues for these three regions are given in Table 11-5

The external and internal configurations of the phantom as

described by Snyder et. al. were translated into combinatorial

geometry suitable for use with the MORSE Code. The mathematical

prescriptions for these details are given In Appendix A of this

report. The combinatorial geometry phantom was tested to insure

that all component placement was as desired and that no undefined

regions existed. Testing was done using the PICTURE module of

MORSE in the course of which a number cross sectioned views of

the phantom were produced. These are presented in Figure 11-2

through II-10

The numeric and alphabetic code by which the various body

regions of the phantom may be identified is identical for all 9 figures

and is given on the following page.

1
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Code Phantom Body Region

1 Soft Tissue, Head

2 Soft Tissue, Trunk

3 Soft Tissue, Legs
4 Soft Tissue, Genitals

5 Lung Tissue, Left Lung

6 Lung Tissue, Right Lung

7 Skeletal Tissue, Spine and Skull

8 Skeletal Tissue, Arms

9 Skeletal Tissue, Legs

A Skeletal Tissue, Pelvis

B Skeletal Tissue, Ribs

C Skeletal Tissue, Clavicles

D Skeletal Tissue, Scapulae

E Volume External to the Phantom

20
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Table 11-4 Body Organ Swifcatleua for the KiRD (Snyder) Phantom

and those from the efnce. Man Report

BMass (g)
Body Organs Reference Man Report Phantom

Adrenals 14 15.5

Bladder 45 wall; 200 contents 45.13 wall; 200 contents
Gastrointesinal tract

stomach 150 wall; 250 contents 150 wall; 246.9 contents

small intestine-contents 640 wall; 400 contents 1044 wall plus contents
upper large intestine 210 wall; 220 contents 109.2 wall; 220 contents

lower large intestine 160 wall; 135 contents 160.1 wall; 136.8 contents

Kidneys (both) 310 284.2

Liver 1,800 1,809

Lungs (both, with blood) 1,000 999.2
respiratory lymph nodes 15 15

Other tissue 48,000 48,480 (28,000 g suggested
for muscle; 12,500 g for
separable adipose tissue)

Ovaries (both) 11 8.268

Pancreas 100 60.27

Skeleton 10,000 10,470
cancellous bone 1,000 1,000
cortical bone 4,000 4,000
red bone marrow 1,500 1,500
yellow bone marrow 1,500 1,500

Skin 2,600 2,833

Spleen 180 173.6

Testes 35 37.06

Thymus 20 24.8

Thyroid 20 19.63

Uterus 80 65.4

Total body 70,000 69,880

21
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Table fl.'5 Elemental Composition of Different Tisues of the Phantom

(% by weght)

Elem nt keltal isse 0  ungb I Total Body M inus
Elemntkeltal_______ Lun Tissue jSkeleton and Lungsc

H 7.04 10.21 10.47

C 22.79 10.01 23.02

N 3.87 2.80 2.34

0 48.56 75.96 63.21

Na 0.32 0.19 0.13

Mg 0.11 7.4xl10 3  0.015

P 6.94 0.081 0.24

S 0.17 0.23 0.22

Cl 0.14 0.27 0.14

K 0.15 0.20 0.21

ca 9.91 7.0x]0O3  0

Fe 0 0.037 0

Dnity 1.4862 g/m Density 0.2958 g/cm3

c Density 0.9869 g/cm3
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THE DOSIMETRY

The objective of the calculations was to determine dose to bone
marrow. More particularly, this has been limited to the active bone
marrow, i.e., that portion of the marrow which supports the main-
tenance of blood cell levels within the body. Thus, the dosimetric
regions within the body are those containing active (red) marrow.

These regions are shown in Figure 11-11, along with the fraction

of marrow in each region. Specific locations of these regions of
active marrow within the skeleton are given in Appendix A. The
marrow is assumed to be uniformly distributed within the skeleton

in these regions.

The skeleton is made up of cortical (hard) and trabecular

(spongy) bone, red and yellow marrow, cartilage and periarticular
tissue. For the purpose of radiation transport in skeletal regions
the precise locations of all these individual constituents are not

taken into account. However, for the purpose of dosimetry con-
sideration must be given to the size and location of active marrow
and surrounding regions in order to insure that conditions of local
charged particle equilibrium required for dose calculations from

KER tA factors are in fact met.

Dose is deposited in the marrow by heavy charged particles,
predominately protons, produced by neutron interactions and by

electrons produced by photon interactions. The range of protons
in water, which approximates the slowing-down properties of marrow,
varies from 1.29 mm at 10 MeV to 0.0247 mm at 1 MeV and decreases
rapidly below that energy (13). Ranges for heavier species such

as alpha particles are even less, while those for electrons are con-
siderably more, being on the order of a few millimeters for a 1 MeV
electron (14). As described in ICRP 23, the active marrow is con-
taned within interspaces between a network of plates and bars which
comprise trabecular bone. For an adult, these spaces range in diameter2

.4
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from 0.1 to 1.0 mm. The local charged particle equilibrium region

and hence the dosimetric material for neutron interactions was

selected as the active marrow alone (Table 11-6). This choice

was based on the above figures which indicate that the charged

particles generated by neutrons at most energies of interest have

ranges on the order of or considerably less than the characteristic

dimension of the marrow. This is an important choice since homo-

genizing marrow and trabecular bone would have resulted in more
than a 10% reduction in the hydrogen fraction for dosimetric purposes.

For photon interactions the local charged particle equilibrium

region and hence the dosimetric material was selected to be the

entire trabecular bone--active marrow mass (Table 11-6). This

selection was based on the range of energetic electrons in marrow

and trabecular bone material, which is considerably greater than the

characteristic marrow dimensions. This is important because the

combined material contains 20 times the weight fraction of calcium

as does marrow alone, and photoelectrons from calcium are the primary

contributors to photon dose below a few hundred keV photon energy.

On the other hand, the range of calcium photoelectrons is not so

great as to require inclusion of the cortical bone in the dosimetric

material, although this omission will result in an underestimate

of the marrow dose from low energy photons within a millimeter or so

of the trabecular-cortical bone interface.

KERMA values for equilibrium regions postulated as being applicable

to charged particles produced by neutrons and gamma rays are given
in Tables 11-7 and 11-8, respectively. Free-In-Air (FIA) tissue

KERMA values provided with the DNA library are included in these

tables for comparison.
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Table 11-6

ELEMENTAL COMPOSITION OF DOSIMETRICREGIONS OF THE PHANTOM

Red Narrow Red Marrow & Trabecular Bone

Element ass '1 (  wt. % Mass (1)(2 )  Wt. %
(g) (g)

C 618.0 41.2 686.6 34.3

H 159.0 10.6 180.1 9.06

N 48.0 3.2 66.7 3.36

0 672.6 44.8 897.4 45.1
P 1.64 0.11 46.0 2.31

S 0.05 0.00 1.3 0.065
Na 0.66 0.04 0.66 0.033

Mg 0.04 0.00 1.0 0.050

Ca 3.28 0.22 92.00 4.63

TOTAL 1503.27 100.17 1967.76 98.9

REFERENCE TOTAL 1500.00 100.0 1987.6 100.0

Reference ICRP 23, Report of the Task Group on Reference. Man, Pergamon

Press. (12)

(1) Tables 105 and 106.

(2) Table 108

itt
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Table 11-7

Neutron KERMA (rad/unit fluence)

Upper Energy Neutron red Neutron Free-In-Air
Group Boundary (HeY) Marrow KERMA Tissue KERMA

1 19.6 7.1.85-09 7.00-09
2 16.9 6.842-09 6.64-09
3 14.9 6.625-09 6.43-094 14.2 6.522-09 6.33-09
5 13.8 6.406-09 6.19-09
6 12.8 6.247-09 6.00-09
7 12.2 6.139-09 5.93-09
8 11.1 5.915-09 5.68-09
9 10.0 5.848-09 5.53-09

10 9.0 5.454-09 5.22-09
11 8.2 5.439-09 5.12-09
12 7.4 5.053-09 4.86-09
13 6.4 4.801-09 4.56-09
14 5.0 4.555-09 4.32-09
15 4.7 4.504-09 4.26-09
16 4.1 4.316-09 4.04-09
17 3.0 3.687-09 3.43-09
18 2.4 3.379-09 3.14-09
19 2.3 3.272-09 3.07-09
20 1.8 2.805-09 2.65-0921 1.1 2.128-09 2.01-09
22 5.5-01 1.321-09 1.25-09
23 1.6-01 8.175-10 7.68-10
24 1.1-01 5.694-10 5.35-10
25 5.2-02 3.208-10 3.02-10
26 2.5-02 2.182-10 2.05-10
27 2.2-02 1.500-10 1.41-1028 1.0-02 6.384-11 6.01-11
29 3.4-03 2.252-11 2.12-11
30 1.2-03 9.403-12 8.88-12
31 5.8-04 3.215-12 3.07-12
32 1.0-04 1.183-12 1.14-12
33 2.9-05 1.178-12 1.12-12
34 1.1-05 1.795-12 1.69-12
35 3.1-06 3.038-12 2.82-12
36 1.1-06 4.979-12 4.60-12
37 4.1-07 2.048-11 1.88-11

1.0-11
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Table 11-8

Gamma Ray KERMA (rad/unit fluence)

Upper Energy Gamma ray marrow- Gamma Free-in-Air
Group Boundary (1.eV) Trabecular bone KERMA Tissue KERMA

1 14.0 2.942-09 3.04-09
2 10.0 2.325-09 2.41-09
3 8.0 2.012-09 2.09-09

4 7.0 1.812-09 1.88-09
5 6.0 1.613-09 1.67-09

6 5.0 1.406-09 1.46-09

7 4.0 1.186-09 1.23-09

8 3.0 1.009-09 1.05-09

9 2.5 8.800-10 9.15-10
10 2.0 7.384-10 7.68-10

11 1.5 5.749-10 5.98-10

12 1.00 4.197-10 4.36-10
13 0.70 2.935-10 3.05-10

14 0.45 1.905-10 1.98-10

15 0.30 1.078-10 1.11-10

16 0.15 5.575-11 5.56-11
17 0.10 4.329-11 4.02-11

18 0.07 4.976-11 4.09-11

19 0.045 9.694-11 7.34-11

20 0.030 2.156-10 1.63-10
21 0.020 6.661-10 5.22-10

0.010
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ORNL-DWG 70-410R

SKULL 13.1%

VERTEBRAE 28.4%

RIBS + STERNUM 10.2 %

SCAPULAE 4.8%

HEAD AND NECK 1.9%
OF BOTH ARMS.

BOTH CLAVICLES 1.6%

HEAD AND NECK 3.8%
OF BOTH LEGS

PELVIS 36.2%

TOTAL AMOUNT OF RED BONE
MARROW: 500 g
RED BONE MARROW

Fig.II-11 Idealized model of the skeleton for computer calculations
(left) and a more realistic representation (right) with percentages of red bone
marrow found in the shaded portions of the bones. Clavicles and scapulae
not shown in phantom.
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SECTION III
ACTIVE BONE MARROW DOSE DEPOSITION FACTOR

(RESPONSE FUNCTION) CALCULATION

Calculations of adjoint marrow dose deposition factors, or
response functions as they are sometimes called, were performed
using the MORSE code, DNA Few Group Cross Section Library, reference
man phantom and dosimetry specifications as described in the previous
section. Transport was followed in the adjoint mode from the marrow

locations to a spherical coupling surface of radius 200 cm about

a point on the axis of the phantom at the base of the trunk of the

body. Separate dose deposition calculations were performed for

eight marrow regions as follows:

RTotal Active Marrow Fraction

1. Pelvis 0.362

2. Vertebrae (spine) 0.284

3. Skull 0.131

4. Ribs and Sternum 0.102

5. Scapulae 0.048

6. Legs 0.038

7. Arms 0.019
8. Clavicles 0.016

In each case advantage was taken of the bilaterial symmetry of man,

which allowed calculations to be performed for one side only and

the results applied to components of both sides. To accomplish
this, routines were written which uniformly distributed particle

starting points over that portion of a given marrow component

having positive X coordinates, i.e., that on the right side of

the phantom.
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Calculations were performed on a CDC7600 computer. Table 111-1
presents some details of the Monte Carlo results. Separate cal-
culations were performed for adjoint gama ray and neutron trans-
port so that the neutron-induced gamma ray portion of the dose
could be isolated. Adjoint calculations of neutron starts had run
times ranging from 94 seconds for the skull to 481 seconds for
the spine. This range of run times indicates the sensitivity
of the transport of neutrons of all energies to the amount of flesh
surrounding the detector location, which is born out further by the
number of scatterings recorded for transport from each region.
The calculations in which only gamma rays were started have run
times on the order of twice those for neutron starts. This is not
due to the gamma transport but to that of the neutrons produced

during the course of the calculation. In the adjoint sense the

largest source of these neutrons in flesh material is gamma ray

capture, particularly in hydrogen, the cross section for which
is inversely proportional to neutron energy. Therefore, the adjoint

gamma ray-induced neutrons have an initial energy spectrum heavily
skewed to the lower energies. This results in the large number of
scatters which require so much run time.

ANGLE-INTEGRATED RESULTS

Results of the active marrow dose deposition calculations were

recorded in two forms. The first is a set of angle-integrated,
energy-differential values applicable to the case of isotropic radia-

tion fluence incidence on the coupling surface. These results are
tabulated in detail for all eight marrow regions and for reference

man in Appendix B of this report. Figures III-1 through III-10
present them in graphical form for reference man and for the four

regions of the body (pelvis, spine, skull, ribs) which contain the
highest fraction of active marrow, together possessing .879 of the

total. Values for reference man were obtained by adding marrow
fraction-weighted dose deposition factors for the eight red marrow
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I regions. For the purpose of gaining a qualitative understanding of

the data presented in these figures, it should be noted that, of

the four specific regions represented, two, the pelvis and spine,

are deep within the body, while the other two, the skull and ribs,

are shallow. Thus, the data graphically presented here for deep

marrow regions may also be considered representative of those for

the legs. Together, these deep marrow regions account for .684 of

the total in the body. Likewise, results for the skull and ribs
mar be considered representative of the other shallow marrow in the

body, which resides in the arms, scapulae and clavicles. Shallow

marrow constitutes .316 of the total in the ,body.

Figures 111-1 through 111-5 contain angle-integrated gamma ray

* dose deposition (y- y) factors (rad (marrow) per unit gamma ray fluence)

for 20 the 21 gamma ray energy groups for which data were
produc-d. Those data not included in the figures are for energies

between 10 and 14 MeV and are consistent with values up to that

energy. In comparison with tissue KERMA used to compute free-in-air

dose (rad (tis)) the marrow dose deposition is lower by fairly

consistent factors for both deep and shallow marrow, and hence for
reference man, down to photon energies of a few hundred keV. Be-

low that energy substantial differences occur between tissue KERMA

and the marrow response and between the responses of deep and shallow

marrow. These differences are caused by the attenuation of low energy

photons in the body which more than counteracts the rise in KERNA

due to the photoelectric effect. The result of this attenuation is
less pronounced in the shallow marrow than in the deep marrow,

which dominates the response for reference man.

The fractional standard deviation (FSD) of the calculated y-y

deposition results is summarized on the following page.

4
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y-y Dose Deposition FSD

Gama Ray Energy (MeV) Shallow Narrow Deep Narrow

14.0 to 0.7 < .05 < .050

0.7 to 0.03 < .05 < .075

0.03 to 0.02 < .10 > .20

0.02 to 0.01 < .50 No Data

The lack of data for dose deposition in the deep marrow for the low-

est energy photons indicates all such photons followed from that
rarrow in the adjoint mode upscattered before exiting the phantom.

Conversely it should follow that such photons incident on the phantom

are virtually incapable of penetrating to the deep marrow.

Figures 111-6 through III-10 present the angle-integrated partial

dose deposition factors for active marrow for incident neutrons in
37 energy groups. These data are coplotted with neutron tissue KERMA

free-in-air. The portion of the active marrow dose deposited by

incident neutrons as depicted in these figures is limited to that

resulting from energy deposition by neutron-induced heavy charged

particles and is hereafter referred to as the n-n dose component. The
FSD values of the calculated n-n deposition results are summarized

below:

n-n Dose Deposition FSD

Neutron Energy (MeV) Shallow Marrow

19.6 to 4.97 < .05
4.97 to 0.111 < .10

0.111 to 3.35-3 < .20

3.35-3 to 4.14-7 > .20

Thermal < .10

Deep Marrow
19.6 to 7.41 < .05

7.41 to 2.31 < .10
2.31 to 0.55 < .15

0.55 to 4.14-7 > .20

Thermal < .20
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As can be see from these FSD values and from the apparent fluctuation
in n-n deposition factors depicted in the figures, the statistical

variation in these values for deep marrow below about .1MeV and for

shallow marrow below .001MeV is very large for the individual marrow

components. This is particularly true of the deep marrow. Fortunately,

the dose contribution in this energy range from transported weapon

neutrons is relatively small. Thus, in spite of the large statistical

variance in the low energy data the total dose from such neutrons is

usually statistically reliable to within 14% or better, as discussed

in the summary section of this report. Also fortunately, the reference

man weighted-average n-n response as depicted in Figure 111-6 shows

a reasonable degree of consistency over this low energy region. As

such, it is used as the basis for the succeeding discussion of the

n-n dose deposition component.

The n-n deposition is strongly dependent on incident neutron

energy above approximately several keV. Between 20 MeV and a few

10's of keY the value for this dose component drops two orders of

magnitude. Relative to the value of Tissue KERMA over the same

energy range, the drop is from about .7 rad (marrow) per rad (tis,FIA)

to about .1. Below this energy range the marrow dose deposition of
incident neutrons continues to decrease, but less rapidly than does

the tissue KERMA function. This results in equality between the two

inthe vicinity of a few keY. At energies below this, the n-n

deposition is nearly constant with energy, while the tissue KERMA

drops another order of magnitude before being enhanced at energies
near thermal by the contribution of the (n,p) reaction in nitrogen.

It is the contribution of this reaction in marrow which causes the

constancy of the n-n deposition component below a few keY. Incident

neutrons in this energy range deposit what little energy they possess
by proton recoil, then distribute themselves such that a fraction

are captured in the marrow, thereby contributing 626 keY per reaction

to the deposited dose. This fraction apparently changes little until
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the incident neutron possess energies at or near thermal, at which
they can no longer penetrate sufficient distances in the body to
reach the bulk of the marrow.

Figures III-l through 111-15 present the total dose deposition

for incident neutrons and that component due exclusively to neutron-

induced gamma rays produced within the body in comparison with

neutron tissue KEIV4A used to compute free-in-air tissue dose (rad (tis)).
The difference between the total dose deposition and neutron-induced

gamma deposition is that which is due exclusively to neutrons. It
can be seen from these figures that the neutron-induced gamma ray

component (referred to hereafter as n-y deposition) forms a floor upon
which rests the remainder of the neutron marrow dose deposition energy
dependence. Unlike the neutron tissue KERMA shown for comparison, this

floor has virtually no dependence on neutron energy. In fact, the
n-y component is so uniform over the entire neutron energy range

that the resulting dose may be considered to depend on neutron number

fluence only. For deep marrow, which constitutes the majority of that

in reference man, this fluence-dose conversion is approximately

1.6 x 1010 rad (marrow) per unit neutron fluence, while for shallow

marrow the dose deposition is approximately 85% of this value. Ex-

ceptions to this occur at neutron energies greater than about 6 MeV and
those about thermal. The former exception can be explained by the

additional contribution above this energy of substantial amounts

of inelastic scatter gamma ray production. The reason for the

latter is a bit more difficult to pinpoint. However, it is

probably due to geometry considerations. Very low energy neutrons

are not able to penetrate into the body past more than the very

shallowest marrow. Therefore, about half the photons produced by

these neutrons will exit the body without having to pass through

any but a small amount of marrow. Thus, as might be expected, the
n-y dose deposition for thermal neutrons incident on reference man

is about half that for more energetic neutrons.
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The fractional standard delviation (FSD) of the calculated n-y

deposition results is summarized below:

n-y Dose Deposition FSD

Neutron Eneray (MeV) Shallow Narrow Deep Narrow

19.6 to 8.99 < .12 < .10

8.19 to 5.25-2 < .20 < .15
5.25-2 to 2.90-5 < .20 < .20

2.90-5 to 4.14-7 < .30 < .35

Thermal . 11 .11

The poorer shallow marrow FSD figures for high energy neutrons result

from increased neutron leakage at lower neutron energies and the In-

creased leakage of high energy photons from which adjoint neutrons

of high energy might originate directly.

As previously noted, the total dose deposited by incident neutrons

consists of the sum of the n-n and n-y components. The statistical

variation of this total is a composite of those for the two components.

FSD values for the n-n component dominate this composite for neutron

energies above a few hundred keY, while those for the n-y component

dominate below this energy range. The result is that for typical

transported weapon neutron spectra the predicted statistical variance

of the calculated total marrow dose deposited by incident neutrons is

16% or better.
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ANGLE DIFFERENTIAL RESULTS

Results of the dose deposition calculations are tabulated in

Appendix C as adjoint exit fluences in twelve equal solid angle bins

and in five polar angle bands averaged over azimuth. The orientiation

of these bins relative to the reference man phantom is shown in

Figure 111-16. The azimuthal averaged values are presented for

reference man as a whole. The binned values pertain to active marrow

located on the right (positive X) side of the phantom only and are
presented for reference man and for all eight marrow regions. To

obtain the angular differential dose deposition factors for marrow

located on the left (negative X) side of the phantom, the recorded

azimuthal response values must be transposed across the Y-Z plane.

The dose deposition for the total marrow (positive and negative X)

of any body region in a particular azimuth angle bin is the average

of the calculated and transposed value for that bin. From Figure 111-15

it can be seen that this procedure will apply to three pairs of azimuthal

bins, 2 and 3, 5 and 7, and 9 and 10.

Figures 111-17 through 111-22 depict angular differential dose

deposition factors (adjoint exit fluence) for neutrons and gamma rays

in several representative energy groups. Data are presented for polar

angle dependence with azimuthal symmetry and azimuthal dependence in

polar angle band C, corresponding to the midplane of the reference

man phantom. Cosine values pertain to adjoint exit fluence directions,

as shown in Figure 111-16. These are in opposition to the directions

of the corresponding incident fluences, the true orientation of which

are given in parentheses. A-P refers to the direction from phantom

anterior to phantom posterior or frontal exposure to an incident fluence.

P-A refers to the opposite of this.

4
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Polar angle dependencies for all modes of dose deposition are

similar in that incident radiation in the upward or downward direction

Is less effective at depositing dose in the marrow than is that from

other directions, particularly at and just above the phantom midplane.

This effect increases with decreasing radiation energy and is most

pronounced for incident neutrons.

Azimuthal angle dependencies are similar for gamma ray and

neutron (n-n) dose deposition. Both radiation types are more

effective at depositing dose in the case of posterior incidence

on the phantom than for other angles. This effect also increases

with decreasing radiation energy and is more pronounced for in-

cident neutrons. Neutron induced gamma ray (n-y) deposition

favors both posterior and anterior incidence over that from the

side, with posterior gaining ascendency only at low neutron

energies.

The angular dependencies noted above are a direct result of the

location of the marrow, which is predominately deep in the trunk of

the body but not symmetric about its centerline. These data are

the most differential recorded for these calculations and therefore

exhibit the worst statistical variance. However, there is a

consistency in the angular dependent behavior of all three response

types which extends over the entire energy ranges considered, the

general nature of which is described above. There are of course

some deviations from such consistent behavior trends. Such devia-

tions are exhibited by neutron dose deposition for incident neutrons

in group 29 (1.23 to 3.35 keV). However, an examination of angular

differential dose deposition for other neutron energies in the

vicinity of that group indicates that this deviation is an isolated

incidence. Though other such deviations do exist, the general con-

sistency of the angular differential results would seem to show that

they may be used together with angular differential fluence to obtain

integral dose values which are more reliable than statistical variance

alone would indicate.
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Figure 111-16 Solid Angle Bin Orientation for Adjoint Fluence Exit
(1.0472 steradians per bin)

+Z Polar Orientation

Polar
Band Cosine Boundaries

A 1.00 to .833

B .833 to .333

C .333 to -.333

D -.333 to -.832

E -.833 to -1.00

I +Y

FrQ nt Azimuthal Orientation
(Ante ior)

Ba k
(Postkrior)

PolariBand
A B C D E

0.0 -0O7 0 7 0.10 9
-0.87 4 0.87 - 8 -0 .8  .87

-0.7 0.7

Azimuthal Bins and Cosine Boundaries
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1.0

~~Legend--

i. .8333 . 30-.45 HeV-

ol os

1.0

I I

0.0
1.0 .8333 .3333 0 -. 3333 -. 8333 -1.0

(down) (up)
Polar Cosine

Figure 111-17. Active Marrow Dose Deposition In Reference Man from
Incident Gamma Rays In Five Polar Angle Bands as a

Fraction of the 4w Angle-Integrated (isotropic) response.
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Legend

0 Group 4, 6-7 MeY
-4 A~ Group 14, .30-.45 MeV

LA-1

0.0
1.0 .707 0 .707 1.0

(A-P) Azimuthal Cosine(PA

Figure 111-18. Active Marrow Dose Deposition In Reference Man from
Incident Gammna Rays in Three Azimuthal Angle Bins in

the Phantom Mldplane as a fraction of the 4wT Angle Integrated
(isotropic) Response.
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3.0 --

Legend

- 0 Group 4, 13.8 to 14.2 MeY
0 Group 13, 4.97 to 6.38 MeY
SGroup 21, .55 to 1.11 MeV
~Group 29, 1.23 to 3.35 keV

L~ Group 37, Thennal

2.0.

HIEI
2.0 - --

0.0 ~ ~ Lzz
1.0 .8333 .3333 0 -.3333 -.8333 -1.0

(down) Polar Cosine (up)

Figure 111-19. Active Marrow Neutron Dose Deposition (n-n)
in Reference Man from Incident Neutrons in Five

Polar Angle Bands as a Fraction of the 4w
Angle-Integrated (isotropic) n-n Response.
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Legend--

r- ~-~ 0 Group 4, 13.8 to 14.2 MeY ii .
1Group 13, 4.97 to 6.38 MeY

72QGroup 21, .55 to 1.11 MeY A
- ,Group 29, 1.23 to 3.35 keY
b6 Group 37, Thermal

1 7-

2.0 ~

-A-

1.0

1.0 .707 0 .707 1.0
(A-P) (P-A)

Azimuthal Cosine

Figure 111-20. Active Marrow Neutron Dose Deposition (n-n)
in Reference Man from Incident Neutrons in Three

Azimuthal Angle Bins in the Phantom Midplane as a
Fraction of the 4wr Angle-Integrated (isotropic) n-n Repsonse
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2.0.

2.0 I Legend -

0 Group 4, 13.8 to 14.2 MYV
0 Group 13, 4.97 to 6.38 NeO

2 Group 21, .55 to 1.11 MeV
A Group 29, 1.23 to 3.35 keY
bGroup 37, Therml

0.0

1.0 .8333 .3333 0 -.3333 -.8333 -1.0
(down) (up)

Polar Cosine

Figure 111-21. Active Marrow Gauma Ray Dose Deposition in
Reference Man from Incident Neutrons (n-y) in

Five Polar Angle Bands as a Fraction of the 4v Angle-
Integrated (isotropic) n-y Response
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3.0

Legend 1 -

0 Group 4. 13.8 to14. 2 MSV
C3 Group 13, 4.97 to 6.38 MeV

.~Group 21, .55 to 1.11 MeY _____

&Group 29, 1.23 to 3.35 key -

bGroup 37, Thermal

1.0

0.0
1.0 .707 0 .707 1.0

(A-P) Azimuthal Cosine (P-A)

Figure 111-22. Active Marrow Gammna Ray Dose Deposition in
Reference Man from Incident Neutrons (fl-y) in

Three Azimuthal Angle Bins in the Phantom Midplane as a
Fraction of the 4w Angle-Integrated

(isotropic) n-Y Response.
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SECTION IV

MARROW DOSE FROM NUCLEAR WEAPONS RADIATION

Calculations were made to determine marrow dose in reference

man produced by four hypothetical weapon types and two real weapons,

according to the parameters given in Table IV-]. Calculations of

radiation transport in air were performed using ATR4.1 (18,19) and

include contributions from neutrons, neutron-induced gamma rays,

prompt gamma rays and debris gamma rays.

Total dose (rad(tis), Free-In-Air) and neutron and gamma ray

components are plotted versus ground range in Figures IV-1 through

IV-3 for selected weapon types. Energy spectra for neutrons and

gamma rays, excluding debris gamma rays, were also obtained from

ATR4.1. These spectra apply to transport in infinite homogeneous

air and have been normalized to provide the correct integrated

Free-In-Air (FIA) dose values for the air-over-ground case. The

infinite air spectra approximation was necessitated by the lack

of any available alternative source of energy-differential fluence

data which may be related to realistic weapon output spectra. A

study conducted by E. A. Straker (20) has shown that the actual

spectra at the air-ground interface tend to be somewhat more ener-

getic than those computed for infinite air, due to the increased

absorption of the low energy scattered component by the ground.

This effect is most pronounced for bursts at or near ground level

and becomes less so as the height of burst increases. A second

approximation concerning the transported radiation fluence spectra

involves the debris radiation. Spectra for this component were

assumed to be the same as that for the combined prompt and air-

secondary component. This approximation results in an overestimate

of debris gamma ray energy. Finally, radiation fluences were

assumed to be isotropic. In fact, however, the gamma ray fluence

75
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is approximately 10 times greater in the direction away from the
burst than it is in the direction toward the burst. Available

calculations (21) for transport from a very low air burst (15.2 m
alt.) through 1200 m of air above the air-ground interface show
the thermal neutron fluence (0 < E < 4.4 x 10- 7 HeV) to be somewhat
biased in the upward direction from the ground. Epithermul neutrons
(4.14 x 0"7 i E < .111 HeV) are virtually isotropic, while higher

energy neutrons exhibit a net fluence in the direction away from
the burst, which increases with neutron energy. For fission

weapon neutrons in the energy range .111 < E < 20 HeV, the average
ratio of fluence away from the burst to that toward it is a bit
less than 2 to 1, while for an enhanced device it is a bit more.
These high energy neutrons make up only 1/3 or less of the total
transported neutron fluence from a fission weapon while they account
for approximately 1/2 of that for an enhanced weapon. These approx-
imations should be kept in mind as one reads the following discus-
sion of the nature of weapon radiation deposition in human marrow.

Figures IV-4 through IV-8 present the average dose to the

active marrow as it compares to tissue dose FIA, total and compo-
nents, for the various weapons types identified in Table IV-1.
The nearly constant 450 slope exhibited by the data indicates that
little change takes place In the transported spectra of the radia-

tion components over the range of interest. Differences in total
marrow dose for various weapons at specific total dose FIA levels
(Figure IV-4) is more indicative of variations in neutron to
gamia ray free-in-air dose ratios than any other factor. This is

shown more dramatically in Figure IV-5 in which neutron marrow dose
is shown as it relates to total dose FIA. The World War II weapons

have very low neutron to gamma ray FIA dose ratios. Those for
enhanced radiation and other devices of the same yield are about
the same at equivalent total FIA dose levels, while those for the
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low yield devices are highest of all. However, because of its large
high energy neutron component, the fluence from the enhanced radia-

tion device is more effective at depositing neutron dose in the
marrow than other devices. This is shown by the fact that the

neutron dose deposited by a given total exposure from such a de-

vice is as much as that produced by devices having higher neutron

to gamma ray FIA dose ratios. It is further born out by the infor-

mation presented in Figure IV-6, which indicates that neutrons from

the enhanced device are the most efficient at producing neutron

marrow dose, while those from the World War II devices, particularly
Little Boy are the least efficient. This effect is mitigated some-

what by the efficiency with FIA neutron dose is converted to gamma

ray dose in the marrow, as shown in Figure IV-7. Because neutron-

induced gamma ray marrow dose is a function of incident number

fluence and not of neutron energy, those devices possessing lower

average neutron fluence energies are more efficient at producing

such doses for a given FIA neutron dose level. This is exactly

the reverse of the case for neutron marrow dose. As a result, the

total dose FIA is virtually the same for nearly all the weapon

types examined here. An exception to this is Little Boy, which

possesses a transported neutron fluence component of very low
average energy. These neutrons produce considerable dose by cap-

ture in nitrogen with its attendant 626 key proton emission, while
at the same time the number fluence to produce a given FIA dose

level is so high that the neutron-induced gamma ray marrow dose

per unit neutron dose FIA is approximately twice that for other

devices. In sum then the transported neutron fluence from the

Little Boy device is approximately half again as efficient at

producing total marrow dose per unit neutron dose FIA as is the

case for any other weapon. Finally, as shown in Figure IV-8, the

gamma ray marrow dose produced per unit gamma ray dose FIA is a
virtual constant for all device types analyzed here.
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The relationships between marrow dose and FIA dose components

as depicted in Figures IV-4 through IV-8 are tabulated in Table IV-2,

as coefficients for the formula

Dmarre = Fy-yDyFIA + (Fn-n + Fn.y ) OnFIA

where

Dmarrow is reference man marrow dose, rad (marrow),

D and DnFIA are, respectively, free-In-air gamma ray and

neutron doses, rad (tis),

F is the fraction of the free-in-air gamma ray dose con-
Y-Y

verted to marrow dose, and

Fn-n and Fn. are, respectively, the fractions of the free-
in-air neutron dose converted into marrow neutron and

gamma ray dose.

The values of these coefficients do not vary by more than a few

percent over the range from 100 to 1000 rad (tis) FIA.

The relationships described above were derived for the purpose
of relating average marrow dose to FIA dose, assuming isotropic

incidence and infinite air spectra. Spectral variations will have

little effect on the gamma ray marrow dose as it relates to the

FIA dose, since the marrow dose deposition factors and the KERMA

factors vary with energy in approximately the same manner over
most of the energy range considered, and particularly at the

higher energies which contribute the highest fraction of the gamma
ray dose. On the other hand, the ratio of marrow response to

tissue KERMA (FIA) for neutrons rises by a factor of 3 from group
24 (.052 to .111 MeV) to group 20 (1.1 to 1.8 14eV) and doubles

again by group 4 (13.8 to 14.2 MeV). Therefore, accounting for

the spectral hardening caused by the presence of the ground will

increase the marrow neutron dose relative to the free-in-air neu-

tron dose produced by the same fluence. In the case of the n-y
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II
marrow dose component the opposite effect takes place. This is

caused by the decrease in number fluence required to produce the

same FIA dose with the harder spectrum. A shift in effective neu-

tron energy from 80 keV to 1.5 MeV decreases the fluence required to
produce a given free-in-air dose by a factor of 5.5. Therefore,
it is likely that, on the whole, spectral hardening due to the

presence of the ground will result in a net decrease in marrow

dose relative to a constant free-in-air dose.

The gaimia ray marrow dose deposition in reference man is a

very weak function of incident angle. Thus, even though the photon

fluence is highly peaked in the direction away from the burst,

the effect of this anisotropy is not likely to be very great. On

the other hand, the neutron-induced gamma ray (n-y) marrow dose

component and the neutron (n-n) component show substantial angular

dependence. This is especially true of the azimuthal angle of

incidence in the midplane of the body, in which neutrons of all

energies are approximately twice as effective at depositing dose

in the marrow of reference man for a posterior incidence as they

are for an anterior incidence. As noted earlier, neutrons above

about 100 keV exhibit a strong directional bias away from the

burst, which increases with neutron energy. As a result, for the

case of a low air burst, the orientation of reference man, i.e.,

facing toward or facing away from the burst, will probably result

in total marrow neutron dose extremes which are on the order of

half or double the value for the isotropic case, respectively.

It does not take incident fluence anisotropy alone to produce

nonuniform dose distribution in reference man, particularly from

neutrons. Figures IV-9 through IV-11 show marrow dose distribu-

tion resulting from isotropically incident weapon radiation fluences

produced by three very different weapons. Note that in all three

cases the gamma ray (y-y) and neutron (n-n) dose to the submerged

marrow in the pelvis, spine and legs is considerably less than that
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deposited in the surface marrow, in the case of neutron dose by a

factor of two or more. This is not the case for the neutron-

induced gamma ray dose component. These gamma rays are produced

throughout the mass of reference man with energies in excess of

2 MeV. Thus, their transport is little affected by the body and

the amount of dose they deposit in any given region is determined

mainly by geometrical considerations, i.e., the marrow location

relative to that at which the gamma rays are being generated.

The submerged marrow is surrounded by the torso and upper leg

mass, which constitutes the majority of the reference man and is

the region in which most of the gamma rays are produced. The rib

cage surrounds most of this region. Therefore, it is expected

that these marrow regions would receive the larger neutron-induced

gamma ray dose, as indeed the case. It should be noted that these

profiles, particularly those for neutrons, could look considerably

different in the case of an anisotropic fluence which emphasized

posterior exposure.
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SECTION V

SUMMARY AND CONCLUSIONS

Dose deposition in the active bone marrow was calculated for

reference man (11,12) using the MORSE Monte Carlo transport Code

(4,5) in the adjoint mode. Calculations were performed using

cross sections from the 37 neutron-21 gamma ray group DNA Few Group

Library (6) with scattering angle dependence treated with a P3

Legendre expansion. KERMA factors used in the calculation of dose

were those for active marrow alone for neutron dose and active marrow

plus trabecular bone for photon dose. The distinction was made

to properly maintain the condition of local charged particle equili-

brium required for KERMA use. Adjoint transport calculations resulted

in dose deposition (rad (marrow)) values for eight marrow regions

as a function of energy and angle differential neutron and gamma ray

fluences externally incident on the man phantom. These regions and

the relative amount of marrow in each are:

Region Total Active Marrow Fraction

1. Pelvis 0.362
2. Vertebrae (spine) 0.284

3. Skull 0.131

4. Ribs and sternum 0.102

5. Scapulae 0.048

6. Legs 0.038

7. Arms 0.019

8. Clavicles 0.016

Dose deposition (or response) functions for these regions were re-

corded for gamnma dose from incident gamma rays (y-y) gamma dose

from incident neutrons (n-y) and neutron dose from incident neutrons

(n-n). These were recorded in the energy group structure mentioned

previously in angle-integrated and angle-differential form, the latter

9__
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being recorded in twelve equal solid angle increments. These values

may be folded with any desired incident radiation fluence to obtain

dose to the active marrow. The only condition for their direct use

is that the man be situated in a radiation fluence which is uniform

across his extremities. Man standing on an open plane meets this

condition, man in a vehicle, in a foxhole or lying on the ground

does not.

Calculated y-y and n-n response values show strong dependencies

on the energy of the incident radiation. For y-y deposition this

dependency closely follows that of gamma ray tissue KERMA. For n-n

deposition, strong shielding of the marrow from high energy neutrons

by the highly hydrogenous body mass results in a response value

which decreases much more rapidly than neutron tissue KERMA down

to energies of a few hundreds of keV. Below this energy the n-n

deposition per unit fluence is independent of neutron energy. The

reason for this is that neutrons in this energy range thermalize

rapidly within the body and remain there to deposit the greatest

part of their n-n component by thermal capture in nitrogen, which

yields a 626 keV proton. The calculated n-y response values show

virtually no dependence on incident neutron energy. Instead they

depend almost solely on the total incident neutron number fluence.

As such they form a floor, below which the total neutron response

cannot sink.

Calculated y-y response values show little dependence on angle

of incidence with the man phantom. However, neutrons incident on

the posterior in the midplane of the phantom are approximately

twice as effective as depositing marrow dose as would be isotrop-

ically incident neutrons of the same energy.

Dose to the marrow has been calculated for radiation fluences

from several hypothetical and real weapon types. These fluences

reflect spectral characteristics of transport through homogeneous

air and have been assumed to be isotropic. Results indicate that
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all those weapon types considered are equal in the efficiency with

which their associated free-in-air ganma ray dose environments

deposit dose in the marrow (-.72%). With the exception of the Little

Boy weapon, all are also nearly equal in the efficiency with which

their associated free-in-air neutron dose environments deposit an

average total dose in the marrow (-.52%). However, the neutron

environment from the enhanced radiation weapon deposits two-thirds

of this average by direct neutron interaction (kinetic energy

transfer and charged particle emission), while the more conventional

nuclear devices deposit only about half the average in this manner.
The Little Boy weapon is a special case, possessing an exception-

ally large transported low energy neutron component and having an

average total marrow dose/free-in-air tissue dose conversion effi-

ciency of 62%. Of this total only about a third is deposited by

direct neutron interaction; the remainder are deposited by neutron-

induced gamma rays.

The marrow dose calculations described above also indicate that

the dose components are not uniformly distributed, even for the

case of isotropic incidence. This is particularly true of the

direct interaction neutron component. Neutron environments for all

weapon types considered deposited at least twice the direct inter-

action dose in the 32% shallow marrow (skull, ribs, scapulae, arms,

clavicles) as in the 68% deep marrow (pelvis, spine, legs). Weapon

gamma ray environments display a similar bias, but to a much lesser

extent, about 1.15 to 1. On the other hand, neutron-induced gamma

rays deposit their dose preferentially in the deep marrow, which

is central to the region in which they are produced, and in the

ribs, which surround a large portion of that region. The extent

to which this is the case is sufficient to produce an almost uni-

form gamma ray dose over the marrow in reference man exposed to

weapons radiation having a neutron to gamma ray dose ratio of unity.
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These calculations have been performed with the best available

man model, code and cross sections. The man model is a free-world

standard. The code and cross sections have been extensively tested

against experiment and previously calculated data (22). The overall

fractional standard deviation (FSO) of the total marrow doses cal-

culated for the example weapon types are less than 0.11. The result-

ing confidence in the results reported herein must leave the reader

with a dilemma, however. This dilemma concerns the choice of an

exposure criterion for use by the military to adequately assess the

risks of its field personnel and collaterally exposed civilians to

mortality from the early marrow syndrome. According to Figure 1-1,

taken from the Reactor Safety Study report (1) and reproduced in

the introduction of this report, the average marrow dose required

to produce LD50 (50% mortality in man, death in 30-60 days) is

340 rads (marrow). This value has been obtained from cases of

human exposure to photon radiation. Application of the average

marrow dose/free-in-air conversion factors for the initial gamma

radiation fields produced by typical modern weapons, as shown in

Table IV-2, results in a required exposure of 472 rad (tis) free-

in-air to produce the 340 rad (marrow) dose. The uncertainties in

the marrow dose criterion and transport combined are approximately

11%, therefore within these limits of uncertainty the LD50 exposure

criterion calculated for weapon gamma rays is in good agreement with

the equivalent value most commonly cited in DoD reports (23), which

is 450 rad (tis) FIA. Thus, for troops at the periphery of an

initial radiation field produced by a weapon larger than about

100 kt, the current DoD criterion appears to be quite adquate.

The dilemma arises when a choice of an early mortality cri-

terion must be made for the case of exposure to the mixed neutron-

gamma radiation field typical of a low yield nuclear weapon. The

level of exposure to weapon neutrons alone which is required to

produce an LD50 marrow dose becomes 580 to 610 rad (tis) FIA, de-

pending on weapon type and yield. Of course, these large exposure
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requirements are valid only if it is true that the average marrow

dose parameter is a valid number of merit in relation to such an

effect and that the relative biological effectiveness (RBE) of

neutron dose for this effect is unity, i.e., that neutrons and

gamma rays are equally effective at producing the phenomena which

in turn produce early mortality.

The extent to which the average marrow dose is a valid number

of merit for the prediction of the effect of interest depends on the

amount of dose nonuniformity already allowed for in obtaining the

criterion value. Since this value was obtained for the case of pure

gamma ray exposure this amount is quite small, with the minimum

marrow dose probably being within 6% of the average. In the event

of exposure to a mixed neutron-gamma ray field it is possible for

the minimum marrow dose to be much less than 90% of the average

value. In this case the average marrow dose is probably not a

valid number of merit for the prediction of mortality from the

acute marrow syndrome. A better number would be the minimum dose,

since it applies to so much of the marrow. This conclusion is

supported by the findings of Bond and Robinson (2) which are summar-

ized as follows:

1. Survival in most mammals exposed to amounts of penetrat-
ing radiation in the hematological syndrome range depends
primarily on maintenance of a critical level of neutro-
phils and platelets in the peripheral blood.

2. This minimum level depends on the survival (or prolifer-
ative integrity) of a critical number or fraction of
the stem cells in the total marrow mass, regardless of
distribution of surviving cells in that mass.

3. Each species of mammal has its own criterion for survival
probability as a function of surviving stem cell number
or fraction.

Using the minimum marrow dose as the number of merit in acute marrow

syndrome mortality prediction changes the LDS0 gamma ray exposure

criterion very little; however, it increases that for the mixed
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radiation fields of the modern weapons considered to between 650

and 700 rad (tis) FIA, depending on weapon type and size.

All exposure values for mixed radiation fields cited above were

produced under the assumption of a neutron dose RBE of unity. How-

ever, most available evidence suggests that the neutron dose RBE

for the acute marrow syndrome is greater than 1. Bond and Robinson

(2) obtained a value of 1.4 in their canine experiments, though they

admit that this is a rough estimate. Katz et al., have obtained

information which suggests that the RBE for stem cell prolifera-

tive integrity, albeit in mice, lies in the range of 3 to 4. This

range is applicable for neutron doses in excess of 100 rad (marrow)

and neutron energies between .5 and 2 MeV. According to Katz, RBE

values increase exponentially with decreasing marrow dose. On the

basis of these pieces of evidence it seems reasonable to assume

that, for the effect of interest, likely upper and lower bounds

of the RBE value are 3.5 and 1.4, respectively. If this is indeed

the case, then on the basis of average marrow dose the ranges of

exposures necessary to produce 340 REM (marrow) are 300 to 330

rad (tis) FIA for the upper bound RBE value and 500 to 530 for

the lower bound, depending on weapon type. On the basis of minimum

marrow dose, as discussed previously, these dose ranges would be

360 to 410 for the upper bound RBE value and 575 to 625 for the

lower bound. Again, applicable values within each range depend

on weapon type and size. Lower dose values apply to enhanced radi-

ation devices, while higher dose values apply to other weapon types

and increase with weapon size.

It would seem that, on the basis of data reported herein and

interpreted in the above discussion, one faces a considerable dilemma

in choosing the correct mortality probability criterion for the case

of exposure to a mixed neutron-gamma radiation field. According to
present knowledge of the RBE for neutrons pertaining to the early
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mortality effect, the criterion for LD50 equivalent exposure is

most likely to be between 330 and 625 rad (tis) FIA for non-radia-

tion enhanced tactical weapons and between 300 and 575 rad (tis) FIA

for enhanced devices. Lesser lower bounds than those given above are

conceivable, while it is unlikely that the criterion would approach,

much less exceed, the given upper bound.

Research on radiation effects at the cellular level has pro-

gressed to the point at which it is possible to predict the proba-

bility of many such effects, including proliferative integrity,

resulting from exposure to any incident radiation field, high LET,

low LET or a mixture thereof. This is providing that the dose levels

of interest are on the order of a rad or more. The adjoint Monte

Carlo approach demonstrated here for the calculation of gross energy

deposition in human marrow from incident neutron and gamma radiation

may also be used to calculate the probability of such cellular effects

in situ, providing the appropriate cellular response parameters are

substituted for KERMA. The results of such a calculation for the

probability of marrow cell proliferative integrity could be made

relevant to the prediction of acute marrow syndrome mortality prob-

ability by calibration to available criteria based on pure photon

exposure. Such a procedure would remove the need to consider appro-

priate dose values of merit or the RBE if high LET radiation, since

all such consideration would be implicit in the cellular effect

calculation. With these results in hand it would be possible to

determine mortality probability criteria for whole body exposure

to radiation of all weapon types as well as for scenarios which

involve nonuniform shielding of the body, such as troops in fox-

holes, tank crews, etc. However, until such time as the cellular-

effect based calculations are performed and appropriate acute marrow

syndrome mortality probability criteria are established for mixed-

LET radiation exposures, the nominal exposure criterion of 450 rad

(tis) FIA for LD50 equivalence should be used with extreme caution.
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Vi
For exposure to radiation fields from typical tactical nuclear weapons

the 450 rad value is encompassed by an uncertainty range so large

(er+ 33%) as to preclude its selection as the actual criterion from

being other than fortuitous.
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APPENDIX A

MATHEMATICAL DESCRIPTION OF THE

REFERENCE MAN PHANTOM

The mathematical description of the external configuration of

the reference man phantom and that of its internal organs is based

on that published in, "A Tabulation of Dose Equivalent per Microcurie-

Day for Source and Target Organs of an Adult for Various Radionuclides,"

ORNL-5000, W.S. Snyder, et. al., November 1974. The conversion of the

Snyder descriptive equations into the combinatorial geometry format

required by the MORSE Monte Carlo transport code required only a

single modification. The Snyder phantom contains head, skull and

lungs which are described in total or in part by ellipsoids. How-

ever, combinatorial geometry is limited to the description of prolate

or oblate spheroids. Therefore, the ellipsoid-spheroid conversion

was made when necessary, conserving volume and approximating the

original configuration as closely as possible.

Exterior of the Phantom

The body is represented as erect with the positive z-axis directed

upward toward the head. The x-axis is directed to the phantom's right

and the y-axis is directed toward the anterior side of the phantom.

The origin is taken at the center of the base of the "trunk" section of

the phantom. The axes are calibrated in centimeters.

The "trunk" is a solid elliptical cylinder specified by

()2 ()2 1, 0 z < 70
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so that the "trunk" includes the arms as well as the pelvic and hip

bones from the point where the separation of the legs begins. The

volume of the trunk section is 43,982 cm3, and the mass, as indicated

below, is 42,701 g.

The head section is a right elliptical cylinder topped by half

a prolate spheroid. The locus is specified by

-)2() + 1, 70 < z < 85.5

or

+ 
2

< 1, 85.5 < z < 93.213

The total volume is 4,655 cm3, and the mass, as indicated below, is

5,083 g.

The leg region of the phantom consists of the frustums of two

circular cones specified by

2 2X + y < + x (20 + ) 80 z 0

where the plus sign defines the right leg and the minus sign the left.

The total volume of both legs is 20,776 cm3, and the mass, as discussed

below, is 21,901 g. It is apparent that the leg region does not join

smoothly to the trunk region, because the legs protrude slightly beyond

the ellipse defining the trunk in the plane z = 0.

The genitalia region (male) of the phantom consists of the region

specified by

-4.8 < z < 0 - (0 +.) x 1 -, (0+ y ,

and

(x + (10 + T) + y > (10 +__>

and this last inequality must hold for either choice of sign, i.e., the
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genitalia region lies outside both legs. The genitalia region has

a volume of 196.3 cm3 and a mass of 193.7 g.

Organs

Skeletal System. The skeletal system consists of the 8 parts

described below. A view of the total skeleton is shown in Figure

A-1.

Leg Bones. Each leg bone is the frustum of an elliptical cone.

The expression for the right leg bone is

x - 10 79.8 z) +y2  ( 3.5+ 2.8 z , - 79.8 : z < 0.

The volume of both bones is 2,799 cm3, and the mass is 4,160 g.

Arm Bones. Each arm bone is the frustum of an elliptical cone.

The right one is defined by

r(1. 4/138 (z-69) +(x-18.4)1 2  +fv % r138 + (z-69)1

L 1.4 J 7) = 138 J

0< z < 69.

The volume of both arm bones is 956 cm3 and the mass is 1,421 g.

Pelvis. The pelvis is a portion of the volume between two

nonconcentric circular cylinders described by

x + (y - 3)2 < (12)2

x2 + (y - 3.8)2 > (11.3)
2

y~ 35<0

0< z < 22

y > -5 if z < 14.

Its volume is 606.1 cm3 and its mass is 900.8 g.

Spine. The spine is an elliptical cylinder given by

x) 2 + (y +.5 < 1, 22 = z = 78.5,
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and has a volume of 887.5 cm3 and a mass of 1,319 g.

Skull. The skull is the volume between tow nonconcentric

defined by

(x)2 +(_Y)2 + z-6. 2>

(x 2 + + 78.55 )

and has a volume of 846.8 cm3 and a mass of 1,258g.

Rib Cage. The rib volume is a series of bands between two concentric,

right-vertical, elliptical cylinders. This region is sliced by a

series of equispaced horizontal planes into slabs, every other slice

being a rib. The statements that must be satisfied are

+ 
1l

(T-x 5 += l,._

35.1 < z < 67.3;

Integer z-35.1 is evenInteger 1.4

Integer (u) is the integral part of u, i.e., integer (3.67) -3, etc.

Thus, "integer (z-35.l)/1.4 is even" amounts to requiring that

0 z-35.1 < I or 2 < z-35. < 3 or 4 < z-35. 5, etc.

The total rib volume is 694 cm3 and the mass is 1,031 g. j
Clavicles. The clavicles are represented as two portions of an

annular region between two concentric right-vertical elliptical cylinders.
The statements which must be satisfied are

(x)2 + tl1 <1( 20.7)
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2( 2
x + >

1-9.3)1 .

( 0 > IX) > 1.4076

10 > 0y>O

68.95 > z > 67.55

The volume of both clavicles is approximately 54.7 cm3, and the

mass is approximately 82 g.

Scapulae. The scapulae extend from z = 5.09 to z = 67.3. The latter
value corresponds to the top of the rib cage rather than the top of

the 12th rib (z = 64.5 cm) as in the Snyder prescription. This

variation was inadvertent but should have no material effect on the

calculational results. The scapulae lie between two elliptical

cylinders.

2 .8 = ) 1 (outer surface of ribs)

and

9 98 1 (a somewhat larger cylinder).

Although the lower portion of the scapula is somewhat smaller than

the upper, this distinction is ignored here, as in the Snyder model.

Thus, the scapulae occupy all the above space between the planes

lxI > 10.2956

y < -4.2744
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In Fig. A-i, a human adult skeleton has been sketched, and the

areas which contain active bone marrow (red bone marrow) are cross-

hatched. The idealized skeleton used for the phantom is sketched

also with the corresponding areas cross-hatched. The red, or active,

bone marrow is taken to total 1,500 g, and the same weight is assigned

to yellow bone marrow. The weights of the two marrow types are given

in Table A-1, and they are assigned to the corresponding regions of

bone and are assumed to be uniformly distributed in these regions.

Lunqs. Each lung is half a prolate spheroid with an anterior

section removed. The defining expressions for the left lung are

z _> 43.5,

x -i.8769) 2+ z -43.5 > 1 if y > 0.

The volume of both lungs is 3,378 cm3 and the mass is 999.2 g.
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Table A-1 Masses of Red and Yellow Marrow and Bone in the Phantom

Bone Region Red Marrow (g) Bone (g) Yellow Marrow (g)

Arms

Upper* 28.5 474 9.5

Lower 0 520 389

Clavicles 24 49.2 8

Legs

Upper** 57 2 036 19

Lower 0 1 588 461

Pelvis 543 177 181

Ribs 153 677 201

Scapulae 72 206 24

Skull

Cranium*** 178.5 557 59.5

Mandiblet 18 439 6

Spine 426 750.8 142

TOTAL 1 500 7 474 1 500

*69> z > 52.6 **0 >z -22.8 ***z > 3y + 77

ty> 0, 77.99 < z < 80.26
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ORNL-DWG 70-48OR

SKULL 13.1%

VERTEBRAE 28.4%

RIBS + STERNUM 10.2%

SCAPULAE 4.8%

HEAD AND NECK
OF BOTH ARMS

BOTH CLAVICLES 1.6%

HEAD AND NECK 3.8%
OF BOTH LEGS

PELVIS 36.2 %

TOTAL AMOUNT OF RED BONE
MARROW: 1500 g

* RED BONE MARROW

Fig, A-1. Idealized model of the skeleton for computer calculations
(left) and a more realistic representation (right) with percentages of red bone
marrow found in the shaded portions of the bones. Clavicles and scapulae
not shown in phantom.
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APPENDIX B

ANGLE-INTEGRATED DOSE DEPOSITION FACTORS

This appendix contains tabulated active marrow dose deposi-

tion factors for 4ff angle-integrated incident fluence in 37 neutron

and 21 gamma ray energy groups. Table 11-2, which gives the energy

boundaries for these groups, is reproduced here for the reader's

convenience. Tabulated dose deposition factors are presented for

eight skeletal regions and for reference man. The reference man

values have been obtained by weighting the skeletal region responses

by their respective marrow fractions and taking the sum for all

eight regions. Tabulated quantities include neutron (n-n), gamma

ray (n-y) and total (n-t) dose deposition per unit incident neutron

fluence and gamma ray dose (y-y) per unit incident gamma ray

fluence. Note that use of the dose deposition factors contained in

this appendix implies the assumption of isotropic incident fluence.
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Table 11-2 NEUTRON AND GAfIMA-RAY ENERGY BOUNDARIES
FOR THE 37-21 COUPLED NEUTRON-GAMMA LIBRARY

Neutron Group (eV) Garma Group (eV)

Group No. r Lethargy Energy Eff. Avg.

1 1.96+7* -0.675 1.40+7 1.20+7
2 1.69+7 -0.525 1.00+7 9.00+6
3 1.49+7 -0.400 8.00+6 7.50+6
4 1.42+7 -0.350 7.00+6 6.50+6
5 1.38+7 -0.325 6.00+6 5.50+6
6 1.28+7 -0.250 5.00+6 4.50+6
7 1.22+7 -0.200 4.00+6 3.50+6
8 1.11+7 -0.100 3.00+6 2.75+6
9 1.00+7 0.000 2.50+6 2.25+6

10 9.05+6 0.100 2.00+6 1.75+6
11 8.1946 0.200 1.50+6 1.25+6
12 7.41+6 0.300 1.00+6 8.50+5
13 6.3.8+6 0.450 7.00+5 5.75+5
14 4.97+6 0.700 4.50+5 3.75+5
15 4.72+6 0.750 3.00+5 2.25+5
16 4.07+6 0.900 1.50+5 1.25+5
17 3.01+6 1.200 1.00+5 8.50+4
18 2.39+6 1.433 7.00+4 5.75+4
-19 2.31+6 1.467 4.50+4 3.75+4
20 1.83+6 1.700 3.00+4 2.50+4
21 1.11+6 2.200 2.00+4 1.50+4
22 5.50+5 2.900 1.00+4
23 1.58+5 4.150
24 1.11+5 4.500
25 5.25+4 5.250
26 2.48+4 6.000
27 2.19+4 6.125
28 1.03+4 6.875
29 3.35+3 8.000
30 1.23+3 9.000
31 5.83+2 9.750
32 1.01+2 11.500
33 2.90+1 12.750
34 1.07+1 13.;50
35 3.06+0 15.000

36 1.13+0 16.000
37 4.14-1 17.000
38 1.00-5 27.631

7*Read as 1.96x10
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ANGLE-INTEGRATED DOSE DEPOSITION FACTORS

Neutron Dose Deposition From Incident Neutron Fluence

(rad (marrow) per unit fluence per energy group)

GRQOUP PELVIS * FSI) SPINE FS) SKULL F SP
'362 .284 1 11

1 '.732E-o9 .035 1j.637k-0q .03', 5.7?2k-uq lost
? 4,2?00E-09 .03b L.647E-OQ 001? 5.8?4ft-09 n .
3 3.8L4bE-09 '03S 3.950E-09 90S9 S.16bE-o9 60V?
il 3,954IE-o9 .03A '4.18SE-o9 e037 5 .0 WE-09 .05S
5 3,9Q)bE-oq .037 3,971k-09 .U38 4,869E-09 *011J
b 4.06IF-OQ .037 L.173E-09 904~2 4,8i51Efl9 1035
7 I.QqbE-09 '0C4t 5.557E-0Q 00J' 4.?.'lF-09 .()3S
F1 3,23 1 F-4)9 o47 1.614IE-09 00'? 4z3S2±E-o9 0 )3Q
9 3120OF-04 *nt7 1. 499)E-09 0 /46 is, 5#9~F-9 .039
1 0 2.Q0.I-09 .050 3,05?E-u9 '01*9 4 1 3F-o9 .019
11 2.81SE-09 .050 ?.937Ein09 .050 3.8144E-o9 .n041
1? 2.662E09q I.08 P.815SE-09 e057 3. 91 IF -49 oU5~
13 2.370E-09 .063 2.22?6E-09 .060 3961*1E-09 60846
1'e 2.195E-09 .058 2.018E-09 .066 2.9'45E-09 '04*8
IS 1.817E-n9 o067 ?.10AE-09 .068 3.213F-09 10/38
16 1 .?96F-09 n87 .391tE-o9 .091 20bq3E-oq .051*
17 1.172E-09 .0M3 1,O44E-tu9 0090 1,969E-09 .064*
1#3 t1.10E-09 1084 9,842?E-10 .098 1*963F-09 ob63
10 7.675Ew10 .1I1S5 1.OWE -0q .115 21050E-09 9011*
20 7607E-to 9167 6,7741E-10 .1517 1,066F-09 .072
20 7.608E-1o .167 3,01E-10 .127l 1.1*6F-09 .088
2? 500Q2E"11 .2146 1,ioIf-l0 .183 4,.593E-10 .q88
?3 5'05bE-1l .320 3.8b3F-11 e273 2.132E-10 n08e
P4* 2.1(33E-1 1 34*1 3 ?6;E -1 1 041) 1. 16OF -I o .11 q
25 2,9146E-11 '566 ?,664FE-11 '44 7,000i-t .137
?h 4.2?SEF12 .4*77 t .081E-I1 .1558 4, 7'J0E-1 I .*135
?7 2,4a9Vm11 932 1.2S6E-11 0611* 1*.152Ftl .2741
28 1,9?bE'11 .876 4758E-12 787 1.16SEn1 1 .9
2() 7.3?0Ewt2 .696 6.58qE.12 .b87 2 ,b51*E1 1 139f
141 3 ,60 1 E -l1 .611 1 S20E11 I ,14 r,1 1.023E-t 1 .571
,;I 1.RLIlFwt .538 1.104E-11 e4170 1.469E-11 S5o3
12 2.L&09F-1l .14o3 3.12SE-12 0883 1.3lbE-11 .1450
33 l.43IF-11, S78 6,621E-2 1.00o 19565F-11 .1*52
34l 1.509E-11 .S10 4.026E-12 1.000 1.5S9E-11 1472
15 2,1*5OF-12 1,000 1.221*E-12 1.00o 1.58BE-11 '1*96
36 1.017E-11 .705 i.OISE-11 .705 3o0514F-13 .70%

37 2,728E-12 .166 5.382E-12 e1?6 q994E-12 .085
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GRO11~P QTRS * FSD SCAPULAF FSI) LEGS FSD
.102 .040R .038

1 9.2453E-09 '034i 5,80PE-09 .033 41918E-09 .03?
2 5.301E-09 .032 S,219E-09 003J 4.720E-09 .033
3 4.992F-09 .037 a,98SE-09 .032 4,.395F-09 1039
11 4,.918F-09 .038 si88OF-09 e033 'J,333E-09 o036
5 4.440OE-09 9039 4730E-09 .033 4.160E-09 .038
b 4.369E1)9 *039 4.509E-09 .017 31754JF-09 .037
7 L4*'i'8F-oq .037 4*?49E-09 .03#4 31b59E-09 0oq1
8 '4,5i5F-09 .018 L4.451E-09 .037 3.4qOE-09 1040(
9 3.90SE-09 .044 4,080E-09 .038 3,369E-09 .04#1

10 3,957E-oq .041 3,755E-09 00*' 3.?19E-o9 .050
It 3.516F-09 .047 4~142E-09 0041 2.993E-09 .05?
12 13sbF-n9 0t4q 3.639E-O9 0048 3,060E-09 .061
13 2.970E-09 .055 1.090E-0q .051 2140SE-09 .066
14 2.9t7E-n9 .05(5 2,640E'09 0 or%3 29035F -O .*ot,3
15 2,6b!8F-09 '059 P.886E-09 O055 1.bq5F.-09 .071
16 ?..304E-09 '06? P.651E-09 .052 1,492F-09 o073
17 1.977E-09 .()?I 1.q?hE-09 .061 1.23bE-09 .ng?
18 i.857E-og *obq 1.87?E-OQ .069 Is.8UE-o9 .o89
Iq ISW8-09 .0)78 1.798E-oq .066 14080E-09 '09b
Po 1.24SE-n9 ooi3 1.395E-09 .077 5.9hbE-10 .129
?I 7.?70E-lo *101 8.477E-1o oil)5 29121E-10 .107
2? 4I,29?F-10 .087 4,.6'3-10 005 4.53QE-11 1282
P3 2.12SE-16 .093 ?1356F-10 .091 1.144E- 1 .28c)
;04 1.3'a4E- o .113 1.304E-10 .110 8.613E-12 .546

P6 9.271F-11l .240 4.531L-11 .209 4o158E-11 b61c
;)7 2.645F.1l .330 3.15t4E-11 .2n0 6.oQbE-12 ksgt
PA 1,206F-11 I191 1.LII?E-11 .21S 1.4S87E-11 .984s
A9 t ss9Eii .406 2.47 tE-1 I .s7 13 to 34OF-tI 781
30 1,594E-11 .422 7,95?E-12 .612 49582E-12 .6q5
A1 I.qO3F-11 S532 2.062E-11 0438 89189E-12 .571
32 1.477E-lt .534 1,330E-11 .480 1006bE-11 .585
33 1,963F-11 .4J37 2.532E-11 0396 1.22bE-tt 11576
14~ 2,o63E-l1 .494 Q*001E-12 .612 19438E-11 .579
39i 2,67SE-11 .370 9.05AE-12 .636 1*120E-11 S577
36 3.'711 .363 1,514E-11 .495 0. 00000
117 1,402E-11 .074l 1,490E-11 .678 2,bo5E-12 .167
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wF IGlHTkif
Gp(jIlfp ARMS F5() CLAVICLES F So RESPONSE FSr)

,01Q .016
I S.972E-09 .033 9.,33QE.09 .051 4,.979t.09 *0341

2 5.51JE09 1.03? 5.3940F-o9 *014 4,765F-09 .031
3 4.729F.0Q .035 5.00?E-09 ,()Is 42bEO09 .036
'4 4.qSOF-oq .032 '4,89?E-OQ 0 0,3 ii.3S3E-09 *PA7
5 4,QlbE-AQ .0(40 4.71SE-09 .01;1 '1219F-09 *03b
6 '4.769F-09 0 37 4,657E-09 6019 '4.1 6if-OQ .03fk
7 '4*6%gj~FlQ .)3q j.'9QE-oQ .036 UoOW3E-04 *(NIo
8 J3?E0 .0'J0 4002?E-vJ 6013 3.719F-09 .oui
9 SI.396E-og . (w t 3,79?E-09 00a2 3,Sq3E-oq 0 (14

10 4d205F-09 .040 3,680Ewf09 0042 3.31oE-oq 0041h
ti S.97SE-oQ '039 'L.054f-0Q ,0ah4 3,1'47E-09 .oi47
12 3,305E-n9 *O'*5 3,SSIE-oQ 'U'49 2.9o7E-o9 .o054
1.3 3*",M6E-09 .045 3.187E-0Q lost 2,632?F-09 .057
14 3.293F-A9 *oa7 3..?Oaf -0Q .0JE 2,.37'4f-oq .0',
1 S 3,069E-09 .055 2.97AE-09 .093 2.253E-09 .061
ib 2,St9E-09 .061 2I5O3E-09 .056 1,7?E-09 .0741
17 210?hE-09 .001 2.066E-09 .066 1,3M1F-09 o077
is 2,040E-09 .061 t.786E-09 006% 1,3a9E-09 o~79
19 1.877E-09 *ob7 1.M15E-oQ vo~0 1,It4E-()9 60"(
2o 1,S?4EW09 '09(4 1.53?E0 9Q .071 902?98E-10 .tO'J
21 8818Fw1o .111 8,6644E-10 .093 q4bQOF-lo .122
72 t.697E-10 .092 1.*711F-10 ()94 1.9?5EtO0 .120
P3 l.971E-10 .083 1.95SE-10 .098 9,749E-11 .15%
P(4 1.37oE-io .116 1#200E-10 .136 5,710E-11 *?O0J
?5 6,39OF-t1 115'4 b#230E-11 .155s 4,1484F-11 .317
?b 4I.702F-11 *p?56 3.510E-11 .169 29140E-11 .29S%
?7 2,943fwtt ?,?9 3.?6?E-11 .2?5 2e379E-11 .573
28 2.137F-11 4~8'4 1.561E-11 *4593 I.298E-11 .6ss
2_9 1.OZE-11 p485 ?226E-11 .44~2 1*18'4f-1 .562
30 8.56BE-12 .516 1*286E-11 e6L12 2,124*E-11 S562
I1 2.7?bE-11 '409 1.034aE-1 1 .621 1.5E5-1 1 .s10

1? 1 L176F-i1 I 439 1,76SE-l1 1 368 1.*4SE-1' .4b3
13 116,5'E-l I '4?7 3.OISE-tt .1661 1,.359E-1lI .15b9
34) 6,071F-t2 .682 3.0OIEoll .398 1*23'&F-1l .9;51
35s 1.39lE-tl .500 14.31hE.12 9662 7.868E-12 S8~3
lb 2.198E-11 .4L2 t.615E-1t 95';2 IISSE-11 sl7a
37 1,2RE-11 .07S 1.365E-tt 01%'4 b.417E-12 .105

*RFG10N

*REGTON ACTIVE MARROW FRACTION
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ANGLE-INTEGRATED DOSE DEPOSITION FACTORS

Gamma Ray Dose Deposition From Incident Neutron Fluence

(rad (marrow) per unit fluence per energy group)

GROUP PELVIS * FSD SPINE FSD SKULL FSU
S* .36? ,?84 ,131
I 2.09E-lO .086 2,3M3E-10 ,OR1 80896E-t1 l1st
? 2.224E-10 .083 1,95sE-10 109 1,4I4F-lO 9107
3 2.312F-10 .089 2.951E-10 .081 1.599E-10 .111
4 2,927E-10 .080 2,28SE-lU 0085 19174F-1O 9111
5 2.640E-10 '086 .726E-10 .084 1,528E-10 .120
6 2.8SE-l0 l080 2.026E-10 ,091 1,181L-10 0113
7 ?.0t7E-10 .089 2.681E-10 .089 1.530F-lo 910A
8 2.610E-10 .090 2.527E-10 ,091 1.594E-10 ,121*
9 2,431E-lu .097 2,?09E-l0 ,102 1,302E-10 .143
to 2.321E-10 .096 2,364E-1o .100 IO.dE-10 .156
11 2.172E-10 ,134 1.928E-10 .11b 9.391F-11 .160
1? 1.772E-10 ,124 1,727E-10 .126 60563E-11 .?07
13 1.715E-10 .150 1,361E-10 .128 7.879E-11 .198
14 2.061F-10 .156 1.593E-10 .155 5.713E-11 .25?
15 1b94E-10 .138 l.S96E-10 .151 50954E-1i .2o
16 1.825F-10 .147 1.583F-10 0158 9.712F-11 ,?44
17 1.989E-10 .128 1.3b4F-t0 .123 9.349E-11 4198
18 1.837F-10 e134 2.Ol5E-10 9140 b,27bE-11 9236
19 1.767E10 .152 1.809E-10 .142 9,201E-11 .193
20 2,076E-10 .153 1.630E-10 .137 8.590E-11 ,214
21 1,872E-10 .132 1.92RE-io .131 8.b77F-ll .213
22 1.412E-10 .126 1.755E-10 .119 l.037E-1o .215
?3 1.2A6E-10 0142 t649E-10 .132 8.b77E-11 .239
74 1.351E-o .139 19887E-10 .136 9*882E-11 ,184
25 1,446E-10 154 1,62Q-10 e194 8,393E-11 ,?O6
26 1,241F-10 e194 1,568E-I0 .172 I.IOOF-lO ,?16
77 1,47E-o .174 1,425E-10 q.i9 1.261E!o ,192
78 1,213E10 ,238 1,3bSE-lO e177 9.739E-11 .216
2Q I1.52E-10 .151 1.573E-10 .151 1.1QOE-10 .170
30 t.396E-O .166 I.S98E-10 .178 9,62SE-11 .201
31 1,2?bE-10 .180 1.644E-tO ,182 7942SE-11 ,233
32 1.SS4E-10 ,197 1.*1SE-io .183 6.252E-11 .?36
33 1.574E-to .227 1.714E-10 .159 1,08IF-1O .243
34 1,37SE-tO .258 1,296E-10 .200 1,373E-10 ,?44
35 1,714E-10 ,322 1,457E-10 .236 1,11E-lO 921b
36 1.143E*tO .349 1,06AE-10 .327 8.817F-11 .422
37 5,064E-11 ,130 6.399E-;1 ,105 5,718F-11 123
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G;ROUP RIBS F SO1 SCAPULAF FSn LI-GS F SD
**.10?) .01*8 .038
1 J.6Q0F-l 0 .I1o 1.1*10E-11) .I?I lb()IF-l0 1107
? 1.8qE-to '099 1 *4q6E-14) .1?2 2.202F-to .08t9
i 1.73?E-10 '098 2.?Q1*1-10 '099 2.31010 .o86
* 119SOE-1O "(0Q7 1.SbSE-10 '099 2,194IF-10 o~91

9 115"F-EIO .In0 t.756E-10 010* ?2254*E'-1O .0943
1 .71*5E-10 .102 1,716E-10 .093 ?.,?SqE-10 .093

7 2.1?7E-t0 .100 1.387F-l0 .107 .0F .9
8 I.R75E-10 .109 1,61*6E-10 .120 2.5O5F-10 .0E
Q l.hQOF-10 .107 1,403E-10 .137 1,954F-10 0f

I I 1.286E-10 .137 1 19RE-10 .112 1.854E-10 Its5
12 1.413F-10 .156 7.191E-11 .190 1.13F-10 .132
I S 9.gSF-Il1 .211* 8.123E-1 I .18A7 1.1*?8E-l0 .5
11* 1.167F-10 't7s 7,698E-11 .17 1.295F-10 .5

lb 1,IOOE-10 .178 8,51*oF-11 .192 1,373'-10 .167
17 1.183E-Io t1b1 7,16E-11 '17a* ?.070E-tO .1315

18 1.?61E-10 .179 1,081*E-10 .176 1.837E-10 .13s
19 1.1461E-10 '11*8 7.09tE-ll e207 1.581F-10 '13b

20 .P66E-1') .160 1.028E-10 .2?1 1.1*71F-to .157
21 .483E-10 *ISI8 1,01*5E-10 I.167 1.367F-10 .11

P2 i.sa72F-10 .152 Q,99gFwl I1SO 1,1*90-10 .160
?3 l11Q6E-10 i1b2 91561E-ll 9171 1,502E-10 .13Q
P4* i.074F-10 .178 9.994*E-11 tj0b t.*8E-10 .16
?r, 1.296F-10 .191 6.982E-11 .232 1,2458F-10 .150
?6 9.113E-1l '191 8.538E-11 0215 1,340OE-10 'lbb
?I 1.2qtE-10 .20b iot11E-10 1238 1,4*93E-10 '18b
28 1.202E-10 JAR8 A,207F-11 .249 1.50'4E-10 .171*
29 1.1SIE-10 .15S 1.26AE-10 .175 1.62'IE-10 .135
30 1.S1SF-b0 .?00) Q,tRE-1t e212 1,679E-10 .181*
31 1,784E-10 .?22 9.999E-11 .196 1.SI1SE-10 .158
32 l.71GE-10 .177 1,1*8%E-l0) .212 1.1*ObE-10 .155
33 1.776E-10 .182 7,877E-11 0209 1.368E-10 .183
34* 2,11SE-tO .255 1.24SE-l0 .202 1,~24F-10 ?23S
3S 1,691F-10 .186 1,9156En10 .270 8.001E-11 .240
36 t.n6ffE10 .308 1.323E-10 .391 1,098F-10 .299
37 6.863E-11 .112 9,887E-11 .111 b,277fE-11 1114
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WEIGHTED
(;PO(1P ARMS FSD CLAVTC.FS FSD RESPONSE FSD

.019 .016
I 10160E-10 .III 1.376E1o0 ,115 1,900E-tO ,092
2 l,154E-lo ,116 10657E-10 .107 1.941E-1O .091
3 1.492E"I0 '116 1.877E-10 .106 2.313E-10 .090
4 1,489E.10 ,104 1.480E-10 112 2,271F10 ,087
5 1.1A8F-O .121 1.632E-10 009b 2,311E-10 ,091
6 1.24FE-10 .122 1,493E-10 o112 2,14> -10 .089
7 1,399E-10 .107 t.693E-10 .112 2,342E-10 .093
8 1.379-10 ,J4 1o448E-1O ,146 2o28bF-10 o099
9 1.314E-10 ,126 1.33SE-10 ,124 2038E-10 105

10 1.16iE-10 1S4 1,2b7E-10 .113 1,977E1o slob
it t.09E-1O ,156 ,107E-10 ,15O 1,754E-10 ,130
12 4.s34E-l .21b 9,41SE-11 9161 1.477E-10 .136
13 3.39E-1t 'p57 6,400E-11 .217 1@323E-10 1155
14 6.530E-11 224 6,901E-l1 s179 1,Sn2E-to ,1b2
15 4..099F-11 .252 6.742E-i1 ,2?1 1,383F-10 .15'
lb 4.792E-11 ,?30 RObSE-11 .186 1,465E-10 164
17 5.48OEalt .21R 7.9bE-11 .175 1.488E-10 ,1I8
18 8.713E-11 .216 S.503E-11 .2?8 1.595E-1o .148
q 6.0 9E11 .249 8.8bE-lt .201 1,543F-10 .154

20 5,106E-11 ,245 7.OOOE-11 e194 1,582E1o 0156
21 b,473E-ii .212 1.266E-10 .170 1*625E-1O ,J41
2? 1.533E-11 .197 9,947E-11 .lA6 1,429F-10 '138
P3 5.831E-i .210 9.611E-11 ,199 1,297E-to .151
P4 5.379E-!1 .271 1,389E-10 ,192 19394E-1O ,14Q
25 b.ll4E-11 .210 1.080E-to ,195 19331F-10 .17S
-6 6.735E-11 .255 9,076E11 e225 1,249Fw10 '189
27 6,199F-11 ,244 9,22SE-11 a247 19363E-10 .189
Ps 5.039E*11 .272 1,116E-10 0198 1.202E-10 .208
29 bio4E-i1 .239 t,06TE-10 e175 1.474E-10 .15
30 5.oR2E-11 .262 q,327E-11 ,I89 1,372 -1o ,180
31 7.608E-11 .262 Q,786E-11 .195 1.3?bE-1O .191
32 9,366E-11 ,188 1,38OE-10 ,194 19386E-10 .192
33 9,,848F-11 .236 1.283E-10 .199 14509F-10 .199
34 8,656E-t1 .241 1,355E-10 .229 19407E-10 .237
35 1.079F-10 .277 1,2S4E-10 e244 1,S17F-10 ,267
36 1,038E-10 .330 1.103E-10 *313 19ll6E-lO 344
37 5,703E-11 .103 8.229E-11 (099 59863F-11 .117

REGION

RFGT(IN ACTIVE MARROJ FRACTION
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ANGLE-INTEGRATED DOSE DEPOSITION FACTORS

Total Dose (n+y) From Incident Neutron Fluence

(rad (marrow) per unit fluence per energy group)

G fUP PELVIS * SPINE SKULL
•* .362 ,284 ,131

1 4,Q42E-09 4,875E-09 .8ftE-09
2 4.422E-09 4.842E-O0 S,965F-09
3 4.077E-09 4,24SE-O9 9,32bE-09
4 4,247E-09 4.417E-09 51149E-09
% 4.260E-09 4,2444E-09 500?2E-09
6 4,$ 4E-09 4,376E-09 4.970E-09
7 4.2S7E-09 3.82SE-09 4,874E-09
8 3.492E-09 3,866E-O9 4,51iE-09
9 3.143E-09 3.720E-09 4,519F-09

10 3.135E-09 3,289E-09 4,279E-09
11 3.0S2E-09 31030E-09 3.938F-09
1? 2.839E-09 3,058E-O9 3.583E-09
13 2.541E-09 2.362E-O9 3,720E-09
14 2,4O1F-O9 .177E-09 3,02E-09
IS 1.997E-Oq ?.263E-OQ 3,273E-09
16 1.478E-09 1,549E-OQ 2,79OE-O9
17 1,371E-0Q 1.180E-oQ 2,062F-09
18 1.290E-09 1.186E-09 2,025E-09i 1 9.44t1E-10 1.2La3E-09 2.114gE-09
?0 9,683E-tO 81404E-1O 1.551E-09
21 4,48OE-IO ,9bQE-10 1.11,E-09
2? 1.9?2E-1o 2.856E-10 563OE-Io
?3 1.791E-10 2.035E-I0 2.999F-1O
24 1.S6TE-10 2,?13F-O() 2,1I8E-1O
?5 1.741E-1O 1.891E-tO 1.539E-10
)6 1.283E-1O 1.676E-1O 1.574E-10
27 1.692F-10 1.550E-1O 1,7obE-t0
P8 I1aOSE-O 1.1413E-10 1.090E-1O
29 1.655E-10 1,639E-10 1.455E-10
30 1.756F-10 t,749E-1O 1.ObE-10
31 1,410E-10 1,754E-10) 81894E-11
32 1,79SE-10 1.446E-10 7,569E-11
33 1,717E-tO 1,781E-10 1.238F-10

34 1.529E-10 1,336E-1O I,S29E-1O
35 1.738E-10 1*49OE-t0 1.271E-10

36 1,245E-1O 1.170E-10 8.848E-11
37 5,337E-11 6.937E-11 b,7lbE-11
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G.,?njP RIBS SCAPULAE LEGS
.102 .04A 0~39

1 5,412E-09 5,943IE-09 5,0;7E-09
2 S.aQIE-oq S.369Ea09 4,940E-09
.5 5,065E-IQ 5.20SE-09462F0
'8 j.113E-0q 5,036E-09 4I.551E-09
5 4,.599F-09 4.904k-09 LD.38bE-09
6 4,.544E-0.9 L.68tE-09 3,979F-09
7 4.E61E-09 0,387F-09 31909E-09
9 4,702E-09 L5.615F-09 3.T4oF'-09
9 4.074E-nq 4220F-oq 3.5b2E-oq

t0 4.105E-09 1.887E-09 3o1J03E-09
11 3,61J5E-09 'J.?bE-O 3,178E-09
12 3.SOOE-09 3.711E-oq 3.?03F-09
13 3.069E-09 1.173E-09 295LI8E-09
14 3.034F-09 2.717F.OQ 2016SE-09
1s 2.7!i6E-09 ?.992E-09 1.*796F-99
16 2,414E-09 P.736E-09 1.blOE.09
17 1.996E-09 200OF-09 1,'842E-09
18 119A3E-09 1,980F-OQ 1,360w-09
19 1,714E-09 tR69E-09toc8-0
20 l.371F-oq t.49AF-oQ 7,439E-10
21 8o75?E-10 Q1521E-iO 3.'188F-10
;.) S.7618E-10 Se6'JE-1O 1.9fl4 -io
23 3.32IE- o 1.31PE-10 11E1
24 2,4tRE-10 2elb3F-10 1.57oF-1o
?s R.o?3E-lo 1,4J34E-10 1,332E-10
76 1,'438F-10 1,307F-10 197'5bE-10
27 l.556E-10 1,430E-10 J,SSaE-10
713 1.323E-10 9.619F-11 1.6W3-10
?9 t.607E.10 I.S10E-10 1,75YE-10
30 I.674Einlo 9.91-GE-tl 1&725F-tO
31 1,974E-10 1,206E-10 to597F-10
3? 1.862E-10 1.61AE-t0 1.512E-10
33 1,973E-to 1,04J1E-10 i.'19iE-io
34 2.3?IE-1o 1.33%5E-10 1936OF-1O
35 1.958EF-10 P.046E-10 9.1plfsll
36 1.'*1SE-10 1*474E-10 16098E-10
37 S.t8SE-11 7*377E-it 6*%S8E-1l
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WEIGHTED
GRO11P ARMS *CLAVICLES RESPONSE

I 6.O098F-09 S.477E-09 5.169E-09
2 5,634E-09 .5b6E-O9 ij,959E-09
3 4.8744F-09 5.189E-09 4.497E.-09
4 5,099E-09 5.O4OE-O9 IJ0b8OE-09
5 S.035E-09 '.881E-09 '.45OL-09
6 4.8941E-O9 4,806E-09 4.475F-09
7 s**79BE-fl9 LI66RE-09 G.266E-09
8 4.4680E-09 4,.167E-09 3.9e48E-09
9 4.s?7E-09 3,92SE-09 3,7Q7E-O9

10 4.321E09q 1.816E-09 3.507E-09
11 'j1o8lE-oq 'I.I6SE-09 3.322?E-09
12 3.3S0E-09 3.646E-09 3.144*F-9
13 3.626E-oq 3,415tE-O9 2,7bi4E-09
14 3.3s8E-09 3.273E-09 2,52'4E-09
i', 3.l1OF-09 3.0L*5E-Oq 2,392F-09
16 2,567E-09 2,5841E-09 1.870E-09
17 2.080E-09 2.14bEwOq 1.530E-09
18 2.t?E-OQ 1,S41E-OQ 1,488$E09
19 1.937E-09 1.504*E-09 1,34*8F-09
20 1.575E-09 1,602E-09 1,088E-09
21 9.496~E-t0 9,930E-10 b.314*E-10
72 5.*i51E-10 4.705E-10 3,354~E-10
23 2.554E-10 2.816E-10 2,27?F-10
?4 1.9E08F-to 2.589E-10 1.965F-10
75 1,24*6E-10 I .703E- In 1,74*6E-10
?6 1.144E-10 1.159E-10 1.463F-10
27 9,74*3F-11 1.24*9E-10 1,601E-10
28 7.177E-11 i.33IL-10 1.312F-10
29 7.126E-11 1.292E-10 1.593E-10
30 'S.939E-11 1.ObIE-10 1,5841E-10
31 1.033F-1 0 1,082E-lO) 1.I .?E-10
32 1.094E-10 1.557E-10 1.510E-10
33 1.150E-t0 1.584*E-10 1,6a44E-10
34 9.3S3E-1I 1.65SE-I0 1.530F-10
15 1.21BE-10 1.337E-10 1,Sq6E-10
36 1.2W8-t0 3,265E-10 1.232F-10
37 6199IE-11 9,594$E-11 6.506F-11

*RFG!ON

RF5~GION ACTIVE MARROW~ FRACTIOlN
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ANGLE-INTEGRATED DOSE DEPOSITION FACTORS

Gamma Ray Dose Deposition From Incident Gamma Ray Fluence

(rad (marrow) per unit fluence per energy group)

GROUP PELVIS * FSD SPINE FSD SKULL FSD
* .362 .284 .131
1 2,.382E-09 .027 2.341E-0Q .027 2.605E-09 .)26
2 1.754E-09 .030 t,R66E-09 031 2.043E-09 .032
3 1.516E-09 .033 1.513E-09 .031 1*771E09 .033
4 1.310E-09 .038 1.350E-Oq .035 I.532E-09 .036
S 1,276E-09 .037 1,286E-09 0036 1,391E-09 .035
6 1.129E-09 .038 1.04SE-09 9040 144E-09 .041
7 8.561E-to .09 9.0#8E-10 0042 9.814E-1O .04S
8 7.033F-10 l051 7.256E-10 e052 7,765F-t0 ,044
9 S.889E-I0 .041 6.l6OE-lO .036 7.205E-lo .038

In 4.984E-10 .041 4.80SE-10 .045 S.624E-10 .001
It 3.75SE-io 0O48 3,740E-10 9OO 4.b95E-tO .042
1? 2.573E-10 .042 2.492E-10 00401 3 ?SE-10 .035
13 .823E-10 .048 1,768E-10 .009 2,246E-I0 .039
14 11 SE -10 ls05s 19134E-10 ,045 1,497E-1o .039
15 6.06SE"11 .058 6.?72E-11 .os 8.512E-11 .041
16 3.823E-11 ,04 3.558E-11 .049 4,840E-!1 .042
17 3.108E-11 054 2.780E-11 .059 3.690E-11 .048
18 2.342E-11 .060 2.136E-1l .064 3.538E-11 .050
19 1.46SE-I1 .072 1.21SE-11 .078 3.392E-11 .049
20 2.870Eo12 .287 3,34E-12 .281 ?.74E-11 .112
21 0. 0.000 01 0.000 2,O05E-it ,307

I

L -
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GROUIP RIBS * FS) SCAPULAE FSD LEGS FSO
•* .102 'OR .038

1 2.462E-09 .028 2.589E-09 9026 2.3?OE-09 .028
2 ?.l05E-09 .030 t.93E-O9 .033 1.820F-09 .03
3 1.635E-0Q .035 1.720E-oQ .032 .b3F-09 .035
S 1.44M1E-09 .033 1.476E-O .039 1.387E-09 .037

5 1.3?OF-09 *03q 1* OBE-oq .037 1.2b7E-09 .n0l
6 1.206E-Oq .040 1.088E-oq .043 1.O07E-Oq .042
7 Q.399E-tn .03 R.Q9OE-1o .02 8.57SE-10 .o7
8 7.672E-o .048 7.qSOE-l0 .09 7.12bE-10 .04
9 6.958E-to .036 6.754E-10 .035 6,231E-lO *035

10 5.694E-10 .039 5.631E-10 .03 5oOE-lo .03
11 3.944F-10 .048 4.44E-10 4.4 3.830E-to .oso
12 3.197E-10 .035 3.327E-10 .037 2.604E-t0 .036
13 2.160E-1o .043 2,253E-1 0 038 1.894E-10 ,47
i4 1.352F-10 '039 1045AE-10 .05 1.173E-10 .057
li 8.232F-11 ,051 8.O30E-11 .006 6.b91F-1 *0%3
16 4.q24E-11 041. '457OE-11 .047 39827E-11 .049
17 3.706E-11 .053 3.597E-11 .Oa9 2.88E-11 .057
18 3.?51E-11 *055 3.278E-11 .053 2.M57k-ll .060
IQ 3.TbOE-t '0q9 3.770E-11 .046 1.369E-11 .074
PO 3.678E-t1 .095 3.200E-11 .110 4,.b8F-12 .233
21 8.ROlE-12 .473 P.286E-1I .285 O. 00000
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WEIGI4TEP
GROUP ARMS FSD CLAVICLES FSO RESPONSE F St)

** 019 '016

I 2,4*89E-09 '027 2.57SE-09 .025 2.420E-09 *027

? 2.093E-09 .030 2.020E-09 .0?9 1.872E-09 .031

3 1.75SE-eq .033 1.607E-OQ .035 1,580E-09 .033

4* I.S0E-OQ .036 1,57?E-09 .031* 1,384*E-09 "036

S to299E-09 .035 i.369E-o9 .036 1*306E-09 .036

6 1,129E-09 *038 1,224*E-09 .04*1 1.IIOE-09 0100

7 9.379E-10 .04*5 9,7'3E-lf .0*5 9.00&IF-I0 .'4S

8 7.921Ew10 .01M 9,.219E-10 .052 7,341E-10 '01*9

9 7.358E-10 .035 6.%19Elo .039 b,340IE-to 103E8

1o 5,637E-10 .01*0 5.68F-10 904*0 5.11*6r-t0 '042~

11 4661E-10 .04*6 1*,086E-10 .049 3,93bk-10 04*8

I? 3.109E-10 ,037 3,016E-10 *015 2,71IE-10 '039

13 2,202F-10 .037 2,187E-10 .01*1 1,913E-t0 .01*5

11* 1.0*7F10 .03b 1.268E-10 .01*9 t.22bE-0 04*7

i's 8.572E-11 .04*0 8,384AE-11 1019 71013f.-11 '051

16 .4,512E-11 .047 1.881E-11 904*2 4oo59E-1 .045

17 3.47RE'lt .060 3.806E-11 .051* 30199t-t .051

IR 3.509E-t1 .045 3,35?E-11 .050 296?1E-l1 .057

19 2.822E-it 1052 3,461E-11 .050 ?.01*5E-11 (0bO

70 2.8A5E-11 III1 2.90RE-tl *10s 1.0,oE-11 .136

21 6.778E-12 .534* ',99SE-12 .598 4,831E-12 '-j*1*

*REG(1PI

*RFGTCIN ACTIVF MARROW FRACTIfON
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APPENDIX C
ANGLE-DIFFERENTIAL DOSE DEPOSITION FACTORS

This appendix contains tabulated active marrow dose deposi-

tion factors for incident fluence in 12 equal solid angle bins

(1.047 steradians per bin) arranged in 5 polar angle bands.

Figure 111-16 from the report text gives the orientation of

these angle bins relative to the reference man phantom and is

reproduced here for the readers convenience. Also reproduced

is Table 11-2, which gives the boundaries for the neutron and

gamma ray energy group structure. Tabulated dose deposition

factors are presented for eight skeletal regions and for reference

man. The reference man values have been obtained by weighting

the skeletal region responses by their respective marrow fractions

and taking the sum for all eight regions. Tabulated quantities

include neutron (n-n), gamma ray (n-y) and total (n-t) dose depo-

sition per unit incident neutron fluence per angle bin and gamma

ray dose (y-y) per unit incident gamma ray fluence per angle bin.

NOTE: These angle differential values are for marrow on the right

(positive X) side of the phantom only. To obtain azimuthal angle

differential results for marrow located on the left (negative X)

side of the phantom the recorded azimuthal responses must be

transposed across the Y-Z plane. The dose deposition for the

total marrow (left and right) of a body region or of reference

man as a whole in a particular azimuthal angle bin is the average

of the tabulated and transposed value for that bin. In such case,

dose deposition in three pairs of angle bins, 2 and 3, 5 and 7,

and 9 and 10, would be the respective average of each.
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This appendix also contains tabulated data for active marrow

dose deposition in reference man for incident fluence in 5

polar angle bands. These values have been obtained by averaging

the azimuthal bin values in each polar band. The results are

tabulated for neutron (n-n), gamma ray (n-y) and total (n-t)
dose deposition per unit incident neutron fluence per angle bin

and gamma ray dose (y-y) per unit incident gamma ray fluence per

bin. These data can be useful in situations where the population

subject to analysis is erect but facing in random directions.
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Table 11-2 NEUTRON AND GAMMA-RAY ENERGY BOUNDARIES

FOR THE 37-21 COUPLED NEUTRON-GAMMA LIBRARY

Neutron Group (eV) Gamma Group (eV)

Group No. Energy Lethargy Energy Eff. Avg.

1 1.96+7* -0.675 1.40+7 1.20+7
2 1.69+7 -0.525 1.00+7 9.00+6
3 1.49+7 -0.400 8.00+6 7.50+6

4 1.42+7 -0.350 7.00+6 6.50+6
5 1.38+7 -0.325 6.00+6 5.50+6
6 1.28+7 -0.250 5.00+6 4.50+6

7 3.22+7 -0.200 4.00+6 3.50+6
8 1.i1+7 -0.100 3.00+6 2.75+6
9 1.00+7 0.000 2.50+6 2.25+6
10 9.05+6 O.iuu 2.00+6 1.75+6
1] 8.19+6 0.200 ].50+6 1.25+6
12 7.41+6 0.300 1.00+6 8.50+5
13 6.38+6 0.450 7.00+5 5.75+5
14 4.97+6 0.700 4.50+5 3.75+5
15 4.72+6 0.750 3.00+5 2.25+5
16 4.07+6 0.900 1.50+5 1.25+5
17 3.01+6 1.200 1.00+5 8.50+4
18 2.39+6 1.433 7.00+4 5.75+4
19 2.31+6 1.467 4.50+4 3.75+4
20 1.83+6 1.700 3.00+4 2.50+4
21 1.11+6 2.200 2.00+4 1.50+4
22 5.50+5 2.900 1.00+4
23 1.58+5 4.150
24 1.11+5 4.500
25 5.25+4 5.250
26 2.48+4 6.000
27 2.19+4 6.125
28 1.03+4 6.875
29 3.35+3 8.000
30 1.23+3 9.000

31 5.83+2 9.750
32 1.01+2 11.500

33 2.90+1 12.750
34 1.07+1 13.750
35 3.06+0 15.000
36 1.13+0 16.000
37 4.14-1 17.000

1.00-5 27.631

*Read as 1.96x107 .
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Figure 111-16 Solid Angle Bin Orientation for Adjoint Fluence Exit
(0.0472 steradians per bin)
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AZIMUTHAL AND POLAR ANGLE-DIFFERENTIAL DOSE

DEPOSITION FACTORS

Neutron Dose Deposition From Incident Neutron Fluence (n-n)

PELVIS

ENERGY BIN I HIN 2 BIN 3
GR)IPP RESPONSE FSD RESPONSE FS) RESPONSE FSD

I 2.231F-10* .154 5,834E-I0 ,084 2.543E-10 9132
2 11509F-10 .171 4.804E-10 Otto 2.322E-10 ,145
3 1,378E-10 .202 3.747E-10 .119 2,316E-t0 '146
4 1563fE1o .182 3,346E-10 .126 10931E-10 .l8
5 2.189E-to .177 3.18RE-10 .124 2,032E-t0 e154
6 1,391E'lo ,184 3.774E-10 .126 2,326E-10 ,11
7 1,79E10 '189 3,612E-10 ,125 1.79SE-lo ,179
a 7.143F-11 .2S5 1.101E-10 ,10 1,434E-10 .232
9 5,621E-11 .307 2,775E-10 .141 1@631E-10 ,224

10 1,O09E-1O .23S 3,226F-10 ,147 1,377E-lo .?17
1 9,0?2E-11 .307 3,30SE-10 ,149 1.169E-io .262
12 8,426F-t .362 2o93SE-10 .159 8.613E-11 .299
13 6.606E-11 .330 2,352E-10 .192 .311E-10 .254
14 5.706E-11 415 1,887E-10 .211 8.258E-11 *284
15 5,576E-It .379 l,82RE-10 .212 29769E-11 ,00
16 8.6ISE-11 .393 8.60RE-11 3ob 4,269E-11 .432
17 3,850E-11 .514 99086E-11 .271 9.850EIt .328
s 3,454E-11 ,696 6,70RE-11 .331 6.297E-11 .461

19 0. 0,000 .02SE-11 412 4,289Ett ,581
20 7,935E-12 822 39297E-11 .730 29361E-11 .750
P1 8,118E-12 .961 1,76BE-11 e633 5.349E-12 .682
?2 1.987E-13 1.000 69522E-12 .819 0. 0.000
23 0. 0.000 4,539E-13 .803 0, 0,000
24 1.427E-12 1.000 19 7E-13 1.000 0, 0.000
25 0. 0,000 8,826E12 1.000 0, 0.000
?6 0. 0,000 0, 0.000 0 0.000
?7 0. 0,000 0. 0,000 0, 0.000
28 0. 0,000 0, 0.000 0. 0,000
?9 0. 0.000 0, 0.000 0. 09000
30 0. 0.000 ?9336E-12 1,000 0, 0,000
31 0. 0,000 4O41Ewl2 1,000 0, 0,000
32 0. 0.000 4.002E-12 1.000 0, 0.000

33 01 0.000 40316E-12 1,000 0, 0,000t
33 0. 0,000 O. 0000 0. 0.000
35 0. 0.000 0, 0.000 0, 0,000
36 0. 0,000 0. 0.000 59178F-12 1.000
37 1.557Em13 705 0, 0000 0. 0,000

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY SIN 'j BIN S BIN 6

GROUP RESPONSE FS0 RESPONSE FSO RESPONSE FSD

I 3.951E-10 .119 S,4L4SE- .10 tt .43SE-1O .1ts
2 3.A45E-10 .116 4,769E-10 e102 3.800E-10 .1.23
3 3,440E-10 .137 4.O3qE-1O 01.21 '.1o5E-to *118
4 4,696E-10 .122 4.733E-10 .112 4,S.~9E-10 .108
5 5.3lOEmto .103 4i.073E-n10 .125 4,.149E-10 .121
6 4,967E-1O .117 4.69SE-10 .124 51b29E-10 *107
7 4.200Eio .122 40240E-10 e128 3.322f-1o 9141
a 3.126E10o .141 4.002E-10 .129 2,406E-10 '166
9 3'8A3E-10 .152 3.901E-10 .127 317?5E-10 .120

10 2,949E-10 1157 2*618E-10 .159 3.STOEwb0 .141

11 3,417E-10 .150 3.027E-10 0139 3.31?E-t0 .154
12 2,817F-to '188 3.087E-10 0156 2,739E-10 .168
13 2.690E-10 .183 2.72SE-10 .178 2.353E10O 0196
14 2,132E-to .190 2.871E-10 .184 2*4455E-t0 .169

15 2,494E-to '190 P,224E-10 .201 2.oo7Erlo .204

16 1.546E-10 .252 1,427E-10 .261 1,292E1o .273
17 1.530F-10 .237 10580E.10 9304 1.ooIEinl o272
18 9.490E11l .308 19494E-10 9249 1.3ASE-10 .268
19 S.RA5Ein11 9403 90304E-11 .303 19028E-10 .315

20 1.026E1o .341 t.35?E-10 e290 1.397F10o .297

21 3.374E-1 .456 4.32SE11t .369 4.09SE-tl '460

22 1.144E-11 .6o0 2.374E-12 .914 2s849El2 .495

23 5,099E-12 *55S4 3.145E-12 .830 2*955E-t3 .575
?4s 6.550E-12 .502 1,42?E-12 1.000 0. 0.000

25 3,782E-t2 0931 1,361E-11 10000 0. 00000
26 2.015E-l? .640 0. 0.000 9.750E-13 19000
?7 2.219E-11 1.000 59323E-13 1.000 0. 00000

28 1,670E-11 t.000 0. 0.0000 0. 0.0000
29 0. 0.000 7.226E-12 .705 0. 0.0000
30 0. 0,000 1.963E-11 10000 0. 00000
31 7.89RE-12 1.000 301145E-12 1.000 0. 0.000
32 4.820E.12 1.000 0. 00000 0. 00000
33 0. 0.000 5.547E-12 1.000 0. 00000
34 0. 0.000 7.906E.12 .71S 0. 00000
35 0. 00000 29450E-12 1.000 0. 0.000
36 0. 0.000 0. 00000 0. 00000
37 3.11SE-13 .495 3.696E-13 .442 3.116E-13 .49S
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ENERGY BIN 7 BIN R HIN 9

GROUP RESPONSE FSD RESPONSE FSo RESPONSE FSD

1 30SQF-lO ,129 5.266E-1O .105 ?,274E-0 .111
2 2.357E-10 .142 6,427E-10 097 3,322E-10 0126
3 2,42E-1O .147 49694E-10 9.11 3,301E-0 .119
4 2,094E-10 .166 4.120E-10 9121 4193E10 e103
5 2.319E-10 .161 4,979E-10 e117 4917SE-lO .133
6 1,671E-10 .176 5.047E-10 .119 3,241E-lO .139
7 2.670E-tO 17 S.375E-10 .104 40,29E-10 .127

8 1.S5SE-1O ,177 3,918E-1O .135 '439SE-I0 .119
9 1.319E-10 ,189 4,862E-10 6111 29659E-1O '185

10 1.807E-10 .188 3.77BE-10 9133 2@833E-10 ,15s

It 1.236E-10 ,261 4,191E-10 .145 29191E-10 .169
12 1,4O2E-10 .245 3.83AE-10 .17Q 2,920E-10 .165
13 9.647E°11 '298 3,843E-10 9143 2,b45E-10 .179
10 5o064E-11 .376 4.385E-10 ,124 2,423F-10 ,189
15 5.02F-1 002 2.883E-10 .162 tobSBE10 .216
16 2,744E-11 .567 2.2SQEwIO .202 1,193E-tO .309
17 ,.191E.11 404 1,639E-10 .276 1,136E-10 .271
18 2.272E-11 ,S29 2.619E-10 .197 8.839F-11 *314
19 1.119E-11 1991 1.537E-10 9244 95,6E-11 ,271
?0 3.305E-12 ,748 t.988E-10 9262 7,739E-12 .431

21 ,.901E-t3 1,000 S,290F-11 ,376 3.217E-11 .493
P2 O 0.000 91821E-12 ,532 6.033E-12 bS4
?3 1.239E-13 1.000 2,86qF-11 .500 1*809E-13 .713
?4 7.173E-13 t.000 ,004E-11 ,627 O 0,000
25 0, 0,000 3,064E-12 .807 1,75E-13 1,000
26 0. 0.000 1.234E-12 1.000 O 0.000
?7 0. 0.000 1,169E-12 19000 0. 0.000
28 O 0.000 0. 0,000 0, 0.000

29 0. 0.000 0, 0.000 9,394E-14 1.000
30 O 0.000 1.121E-It .856 0. 0.000
l1 0. 0,000 3.355E-12 1.000 0. 0,000
32 0. 0,000 2,5b9E-12 1,000 4,984E-12 1.000
33 O 0,000 4,447E-12 1.000 O 0,000
34 O 0.000 4.6b5E-12 1.000 O 0.000
35 O 0,000 0, 0.000 0. 0.000
36 O 0,000 4.989E-12 1.000 0. 0,000
37 0. 0.000 9.357E-13 e279 7.806E-10 1.000
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ENERGY BIN to BIN 11 BIN 12

GROUIP RESPONSE FSD RESPONSE FSD RESPOINSE FSD

I 2.772E-t0 .125 5,lb6E-lO .103 2.344E-10 ,142

2 2.557F-10 .142 4,536E-10 ,130 1.752E-10 ,166

3 2.329E-t0 .136 4.5 bE-10 .105 2,106E-10 .151

4 2,192E-tO .166 4.703E-10 101 1.511E-10 1189

5 2,149E-10 .148 4,074E-10 .119 1,322E-10 ,189
6 11Q66E-o .186 4,523E-10 ,127 1.781E-10 .169

7 2.214E-10 .161 4,314E-10 ,133 2.027E-10 181

i 2,027E-10 ,168 3.87?EwlO ,139 1,700E-10 .224

Q 1,908E10 ,164 3.617E-10 .126 1l24EmtO .208

10 9.743E-11 .264 3.726E-10 .135 I.1bSE-10 .254

It 1.503E-i0 .211 2,943EiEO ,152 1,154E-10 .250

12 1,429F-10 ,240 2,896E-10 .155 8,515E'11 ,304

13 9.487E-11 .321 1.973E-10 ,193 I,22SE-10 ,235

14 8.779E-it .306 2,155E-10 .182 8,543E-11 .293
15 6,461E-11 .404 2,424E-10 .201 b,274E-11 .368

16 5,732E°!1 .466 1,8bQE-1O e262 3,739E-11 o522

17 4,QS7E°11 0468 1.390E-10 .228 2,438E-I1 ,532
18 2,385E-11 ,544 1,543E-10 .223 7,955E-12 ,Q81

19 6.2A9E-11 .408 8,338E-11 ,295 1.299E-11 ,719

20 1.282E-ti ,920 7,694E-11 .388 1.899E-11 .71b

21 2.653E-13 1.000 1,442E-11 .673 1,137E°11 .947

2?2 0 0.000 1I12E-11 .605 5b3I1E-13 1.000

?3 0. 0.000 1,177E'11 .576 7,q59E-t3 1.000

24 tot75E-t2 1.000 1.373E-13 1.000 0. 0.000

25 0. 0,000 0, 0.000 0. 0.000

26 0. 0,000 0, 0.000 0. 0,000

)7 0. 0,000 0, 0.000 0. 0,000

28 0. 0.000 0. 0.000 29564E-12 1,000

29 0. 0.000 0, 0.000 09 0,000

30 2,501E-12 1.000 3.242E-13 .7s0 0. 0.000

31 0. 0.000 O 0.000 0. 0,000

32 0. 0.000 7.719E-12 .695 0. 0,000

33 0. 0.000 0. 0,000 0. 0,000

34 0. 0.000 2.516E-12 10000 0. 0,000

35 0, 0.000 0. 00000 0. 0.000

36 O 0.000 0. 0.000 O 0,000

37 0. 0.000 39116E-13 .495 2,339E-13 ,574

I
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(n-n)

SPINE

ENERGY BIN I BIN 2 MIN 3
GROUIP RESPONSE FSD RESPONSE FSD RESPUNSE FSr

I 2.772E-10 .146 3.740E-I0 .124 3.50E-10 .113
2 2.31bE-10 .143 3,267E-10 .124 3.062E-to .135
3 2.237F-10 .158 3.886E-10 9119 3.0071-10 .145

4 2.325E-10 .1b5 1.17SE-10 .145 1.774E-10 .tbh
5 2.512E-10 .153 2,919E-10 .141 3,225E-10 .12b
6 3.143E-to .15 2.793E-10 .149 2.770E-to .150
7 1.973E-to .156 ?.403E-10 .168 1.9lbE-tO .1b6
8 1.663E-10 .194 2.9b3E-10 0160 2.504E-10 .13A
9 1.354Eo10 .201 ?.961E-10 .18; 2.274E-10 .173

10 1.765E-10 .183 2.531E-10 .164 2.293E-10 .174
11 l.956E1tO '209 1,703E-10 .188 186bSE-1O .?07
12 1.156E-10 .262 ?.087E-l0 .198 1.944E-1o .22?
13 b.398E-It .317 1.667E-10 .211 l.703E-10 .25
14 8.StOE-1 .359 ?.147E-10 ,Iq 1.029E-10 .254
Is 9.585E-t1 .335 1936OE-10 .231 5,819E-11 0358
lb 1.670E-11 .711 3.723E-11 .470 5.774E-11 .450
17 3.%43E-11 .433 bo693E-l1 .331 b.831F-tl .;63
18 3.097E-1t '51b 7,736E-1 .314 4.603E-t1 .471
19 3.399E-11 .637 1.007E-10 .332 2.434E-11 .S61
20 7.767E-t3 1.000 1.257E-11 *bQ7 1.832E-t1 .874
21 7.937E-14 19000 3,00OE-11 '495 1,05Of-11 .77%
?2 6,T74E-12 .712 0. 0.000 1.288E-13 19000
23 .o960E-13 ,706 1.179E-12 .886 3,025E-13 1.000
24 0. Oo00 0. 0.000 3,855E-12 t.O00
p5 3.321E-12 1.000 0, 00000 0. 0.000
?6 O. 0.000 O 0.000 0. 0.000
27 0. 0.000 0 0.000 0. 0.000
28 O 0.000 0, 0.000 7,155E-13 19000
29 0. 0.000 0. 0.000 0. 0,000
30 O. 0.000 00 0.000 0. 0.000
31 0. 0.000 0. 0.000 0. 0,000
32 0. 0.000 O 0.000 0. 0.000
33 0. 0.000 0, 0.000 0. 0.000
34 0. 0.000 n. 0.000 0. 0.000
35 0. 0.000 n, 0.000 0. 0.000
36 O. 0.000 O. 0.000 O. 0.000
37 7.795E-14 1.000 6.237E-13 .388 1.561E-t3 .705
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ENERGY RIN 4 BIN 5 BIN 6

GROUP RESPONSE FSD RESPONSF FSD RESPONSE FSD
I 5.28SE-10 .108 5.211E-10 .103 2.829E-10 .115
2 5S.64E-tO .110 5,72SE-10 .098 3.707E-10 9110
3 4.?39E-lO .121 3,347E-10 ,114 3,102E-10 ,131

a 5.51E-10 .093 4,744E-10 .129 3.047E-1O ,134
5 4.637F-tO .112 3.884E-10 .126 3,242E-1O .133
i 4.56E-10 .113 3.92QE-1o .139 3.770E-10 .128
7 4.875E-t0 .108 3.681E-10 .119 2,bqUE-1O .156
8 4.674E-10 .134 3.789E-10 .128 2.147F-10 1b7
9 3,470E-tO ,126 2,939E-10 .139 3,103E-O .138

10 3.66bF-1o t37 2,16?E-10 .183 2,740E-10 ,141
11 3,037E-to .159 2.35AE-to .175 2.038E-to .195
12 3,696E-tO .141 2,139E-10 .205 2.279E-10 177
13 3.032E-10 .161 2.40BE-10 .180 19768E-10 .221
14 3.268E-10 .154 ?,27SE-tO .174 1.253E-10 .283
15 3,861E-to 0153 1,792E-0 ,225 9,90BE-11 ,268
16 2,473E-io ,222 19482E-10 .229 .89OE-11 ,39b
17 2.o73E-o .192 i.669E-iO 9274 10002E-11 .445
18 1.260E-10 ,260 7,19QE-it 0332 7,478E-it 9183
19 1.36oE-1o .266 i,52QE-iO ,2b9 7.223E-11 .532

20 1.102E-10 ,346 RA.44E-11 ,333 4.218E-11 .522
?1 5,9?oE-I1 ,366 1,863C-It ,600 4,286E-12 1.000
P? 2.149E-11 .508 8156E-12 .551 0. 0.000
23 1,032F-11 .322 1.107E-11 .837 0. 0,000
24 7.g61E-12 ,604 0. 0.000 O 0,000
25 2.096E-12 .725 7.588E-12 1.000 0. 0,000
26 3.928E-t2 .7b6 0. 0.000 0. 0.000
27 0. 0.000 0. 0.000 O 0,000
28 O 0,000 0, 0.000 0. 0.000
29 0, 0.000 40107E-12 1.000 0. 0.000
10 2.632E-12 1.000 0. 0.000 0. 0,000
31 4,.30E-12 .835 0. 0.000 O 0.000
3p 0. 0,000 O 0.000 0. 0.000
13 0. 0.000 0. 0.000 0. 00000
34 0. 0.000 0. 0.000 0. 0.000
35 0. 0,000 3,221E-12 1,000 0. 0.000
36 o 0,000 0. 0.000 0. 0,000
37 l,1ToE-12 ,264 1o560E-13 9705 798o4E-1a 1,000
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ENERGY RIN 7 81N 8 BIN 9
GRI_}P RESPONSE FSD RESPONSE FSD RESPONSE FSD

I 3.311E-10 124 6.310E-10 .098 2.601E-tO .119
2 3.720E-10 .136 b695?E-10 ,099 3.15,E-10 .140
3 3.5A3E-10 .115 4,653E-10 6118 2.107E-10 .b4
4 3.589E-10 ,139 b,246E-10 .100 2,57bE-10 01(a4
5 2,9?3E-to .143 5.311E-10 .102 2.bQ8E-10 .138
6 3.209E-10 .129 5.691E-10 ,105 2,S6OE-10 ,9S
7 2,481E-1O .153 5.112E-10 .1?3 20649E-10 152
8 2.822E-10 ,140 5.130E-10 .119 2,402E-10 .154
9 3.o42E-to .146 5.32SE-10 .110 2.475E-10 .176

10 2.781F-10 .150 3.69AE-10 .196 1,60OF-10 .?14
11 1.861E-1O .207 5.335E-10 ,1?2 29010F-10 197
12 2.4?SE-10 118R 3,683E-10 1149 195bE-10 ,?b4
13 2.Oq8E-tO .176 2.889E-10 0163 1.092E-1O .2b5
14 1,480E-10 .?30 3,431E-10 ,166 61080E-11 .386
15 1,575E-10 .219 1.901E-10 ,150 1,598E-10 .258
16 1.824E-10 .271 3,403E-10 0164 5.979E-11 ,366
17 7.385E-11 .309 ?.09E-10 ,213 8,264E-12 ,q44
18 6.199E-11 333 1,414E-10 ,23o 8,338E-11 .385
19 1.196E-10 .306 2.344E-10 .207 3,535E-11 ,478
?0 5,o1SE-11 .411 1.599E-10 o225 2,329E-11 1.000
21 1.305E-1l .627 1,24tE-10 ,249 9,017F-l4 1,000
22 7.643E-12 .734 3.957E-11 .296 1.036E-13 1.000
23 1.354E-12 .763 .206E-12 .400 0. 0.000
24 9.373E-13 1,000 S,209E-12 .470 0. 0,000
?5 1,890E-13 1,000 !,997E-13 .705 0. 0,000

?6 1.037E-13 1.000 5.111E-12 .977 1,667F-12 1.000
?7 0. 0.000 t.924E-12 ,705 0. 0,000
28 3.674E-12 1.000 2.547E-13 1.000 0. 0,000
29 0. 00000 4,329E-13 .753 0. 0.000
30 0. 0.000 1.099E-11 .570 0. 0,000
'1 0. 0,000 ?.214E-12 ,7S6 0. 0.000
32 0. 0.000 3.125E-12 .893 0. 0.000
33 0. 0.000 6,624E-12 1.000 0. 0,000
44 0. 0.000 ,.026E-h? l.O00 O. 0,000
35 0. 0.000 0, 0.000 0. 0.000
36 0. 0,000 0. 0.000 0. 0.000
37 3,1SE-t13 .495 iSbOE-12 e210 1,563E-13 ,705
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ENERGY RIN 10 BIN it BIN 12
GROu1P RESPONSE FSD RESPONSE FSQ RESPONSE FSD

I 2.4166E-10 '134 6,4105E-10 .104 198SOE-10 9151
2 2.70IF-10 .1437 4,.331E-10 .116 1,967F-10 .171
3 2.21E-~10 .135 5,897E-10 .107 192243E-to .181
a3 2.,26E-10 .153 S,2431EwJ0 .105 10O?6E-10 1207
5 2,225E-10 .159 4,891E-10 *108 1,2440E-10 1236
6 109'13E-10 .175 5,846E-10 0098 1.51'4E-10 .1832
7 2.09IC-10 .168 4.609E-10 9112 1.092E.'IO .227
8 2,102E-to .?14 4,.662E-10 9129 10280E-10 92?'8
9 1.571E10 .203 5.4372E-10 .124 1*007E-10 *?37

10 1046RE-10 .201 4,.240E-10 .122 19189E-10 2?72
it 1.3W4E10 .235 4.137E-10 .1?9 7.198E-11 8329
12 1,90VE-10 *200 4,669E-10 .152 19308E-10 .?62
13 I.A.W-10 .2S3 3,029E-10 .162 8.e3bE-t1 .323
14 1.3?SE-lo .273 2,189E-10 6182 3.2ioE-1i .390
Is l*t9lE-10 .286 2,76BEwt0 .181 4,559E-11 .371
16 3.872E-it .0443 1,841E-1o .225 2*977E-ti 14380
17 5109SE-11 .493 1*610E-10 .2415 2.821E-11 .sob
1e *.506f-tl '390 2,006E-10 0211 20M64F-11 c;437
19 3.200E-11 .S73 1.205E-1o .258 0. 0.000
20 1,889E-i1 '893 t.2641E-t0 .265 3.043Ei11 .729
21 1,334E-t2 1,000 4.083E-1l .4311 2.035EI12 .608
22 0. 0.000 29173E-11 0381 'I.286F-12 1,000
23 1,037-13 1.000 5.792E-t2 .463S 1.o37E-t3 1.000
24 3.666E-13 1.000 19433oE-ti .923 0. 0.000
25 0. 0.000 1,324E-11 .627 0. 00000
26 0. 0.000 0. 0.000 0. 0.000
27 0. 0.000 190b4E.1l .715 0. 00000
28 01 0.000 1&137E-i3 1.000 0. 0.000
29 0. 0.000 2*0439E.12 .934 0. 00000
30 0. 0.000 1.57SE.12 .761 0. 00000
31 0. 0.000 4,.473E-12 .753 0. 00000
32 0. 0.000 0. 0.000 0. 0.000
33 0. 0.000 0. 09000 0. 0.000
34 0. 0,000 0. 0.000 0. 00000
35 0. 0.000 0. 0.000 0. 0.000
36 0. 0.000 1.01SE.11 .705 0. 00000
37 7.795Eet4 1.000 9o360E.13 .279 7.806Em14 1,000

138



(n-n)
SKULL

ENERGY BIN I BIN 2 BIN 3
GRnIjP RESPONSE FS0 RESPONSE F$S RESPONSE FSD

1 b.791F-10 .105 6.896E-10 .090 4.70E10 '108
2 5.023E-10 .122 5.513E'10 ,115 I.2?3E-10 9114
3 4,9t6E-10 .111 4.729E-10 o113 4.231E-10 ,117
4 5.6a3E-10 ,105 4.804E-10 .126 40061E-10 .122
I 4.032E-10 .125 5.138E-10 .112 3.8sbE-10 .138
6 4.026E-10 .126 4.709E-10 .128 3.521E-10 .134
7 4,.618E-10 .128 4.90JE-10 .130 4.08SE-10 136
8 4.t74E-10 .132 4.S89E-10 .120 3.491E-tO .128
9 3,679E-1o ,146 4,S26E-10 .122 3.984E-1O .132

10 4.824E-10 .122 4.572E-10 ,132 4,469E-10 .132
11 3.409E-10 ,164 4.098E-10 9125 31247E-I0 ,110
12 3.288E-10 .152 4.056E-10 .129 2.631E-1O .174
13 3.545F-10 .139 3.803E-10 .151 3.450E-lo .155
14 2.320E-10 .181 4.094E-10 .120 2.b89E-tO .170
15 2.957E-10 .159 3.462E-10 .169 3.343E-10 .149
16 2.234E-10 .189 3.975E-10 ,11 2.719E-10 ,161
17 2.416E-tO .186 ?.485E-10 .182 1.442E-1o .22q
18 1.775E-1o ,20S i.*87E-tO .219 1.737E-10 ,226
19 2.671Em10 .192 ?.737E-10 .180 1.745E10 ,246
20 1.200E-1O ,?66 ?,741E-1o .158 4,863E-11 ,382
21 1.275E-!o ,236 1.709E-1O .219 ,.835E-11 .427
22 4,716F-11 s256 6.873E-1 .220 2,651E-11 .364
23 4.52E-11 .211 2,290E-11 .303 1,195E-11 ,415
P4 1.119E1t ,365 t.764E-11 .293 6.851E-12 .510
P5 4.468E-12 .473 1.3btEoti 0327 1025bE.12 .886
26 5.402E-12 .401 3,419E-12 .505 1.950E-12 ,705
27 2.370E-t2 ,S20 9,344E-12 ,34S 9,946E-13 .812
28 2.308E-12 .414 9.570E-13 .602 1.378E-13 1.000
29 1.O04E-ft ,693 3.864E-12 .866 0. 0.000
30 1,560E'13 1,000 4,838E-12 .909 0. 0,000
31 4.933E-12 1.000 0. 0.000 1.513E-13 1.000
12 5.705E-13 1.000 7.R00Ewl4 1.000 0. 0.000
33 2.838E-12 1.000 2.403E-12 .961 5.SIOE-12 ,735
34 1.289E-13 1.000 4.291E-13 .578 0. 0.000
35 0, 0,000 0. 0.000 0. 0,000
36 0. 0.000 0, 0.000 0. 0.000
37 1.404E-12 ,223 1,560E-12 ,210 .680E-13 .402
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ENERGY BIN 4 BIN 5 BIN 6
Gqflijp *EsPfNSE FSD RESPONSE FSD RESPONSE FSD

I 4,342E-n10 .118 6.340E-10 s103 4.4t8E-1O .116
2 5.793E-tO .103 6.651E-10 0096 4,667E"I0 .108
3 'I.7S2E-10 I113 5,452E-10 .1t0 3.9?9E-10 .116
4 4,985F-10 .126 S1959E-10 sl0b 4.283E-10 .120
5 3.96SF-0 .130 4,914E-10 9122 5,I06E-10 6119
6 5,072E-10 .122 69103E-10 .110 3.98SE10O .135
7 ~4,25E10 .112 4,593E-10 .130 4,214E-10 4118
a 5.061E-tO .132 4.464E-10 Ill5 3.710E-to .125
9 4,161E-10 .133 4,88PE-10 9113 39290E-10 14o7
to 4,.217E-10 .143 4.18tE-l0 .128 3.11SE-10 .143
it 3,413E-10 .153 5.267E-10 9123 2,790E-10 .164
t2 2,146E-10 .183 4.109E-10 .140 2,705E-t0 1I76
13 4,090E-10 .147 4.3S4E-10 .159 3.154E-10 9t58
14 2,401E-10 .163 3.71SE-10 .133 29101E-10 '191
15 3.SS7EwlO .168 3.400E-10 .164 29725E-10 .189
16 2.502E-10 ?o03 3,670E-10 .153 PO002E-10 .216
17 2,972F-10 '169 2.6SIE-10 .158 l.348E-l0 .263
18 2,112E-to Its7 29934E-10 .169 1.4S4E-10 .259
19 2*18OE-lo aso0 3.172E-10 .179 1.329E-10 .278
20o 1.270E-10 .232 2,163E-10 *208 1,774E-10 .270
21 9,36SE-l1 .282 1.34SE-10 .2b7 '.449E-11 o406
?2 6.893E-11 .234 8.09?E-11 9211 2,036E-11 .435,
23 2.S47Ein1 .267 4,988E-11 .190 1.470E-11 .396
24 1,9S6E-11 .300 2.836E-11 .235 ?.89bE-12 .562
?5 1,696E-11 .370 1.12lE-11 03?4 9,441E-12 1348
26 7,03SE-12 .3b0 8.826E-12 9312 3.QOOE-12 .si95
?7 1,501E-11 .708 6,516E-12 e328 1.800E-12 .711
28 5,428E-13 .794 P.17oE-12 9507 1.273FE13 1.o00
2?9 l.891E-13 1.000 1,339E-12 Oslo 5.444E-12 1.000
30 5,229E-13 .510 1,507EO,13 .732 2.275E-t3 1.000
31 0. 0.000 4,443E-12 .928 9,260E-14 1,000
32 3.679E-12 .919 1.620Ein13 1.000 29756E-12 196b
33 0. 0.000 2,448E-13 9706 0. 00000
34 3,140E-12 0964 6.016E-12 0689 1.094E-13 1.000
3s 8,04SEt2 .724 3,221E-12 1,000 4,2891-12 t.044
36 1.494E-13 1.000 1.560E-13 1.000 0. 00000
37 1,794E-12 '212 ?.184E-1? .179 3.IPOE-13 '495
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ENERGY RIN 7 BIN A BIN 9
GRnLlP RESPONSE FSD RESPONSE FSD RESPONSE FSDI 3.506E-10 .123 5.070E-10 .114 4.704E-IO .1132 5.710E-10 .105 4.94gE-IO .114 5.301E-10 .106

3 4.6?9E°t0 .108 49972E-1O .117 40059E-1O o133
3.466E-10 .124 5*335F-10 9102 '4385E-1O .121

S 3.289E0lo .133 1202IE-10 .117 3,679E-1O .140
6 3.471E-10 .14t 4,942E-10 .108 5,4bIE-10 .113
7 4.ObSE-10 1118 5,h66E-10 .100 4,072E-10 01178 3.11E-10 .131 4.479E-10 .142 3,6?bE-1O .130
9 2.850E-io *164 40b93E-l0 .130 3.934E-bo .129

10 2.857F-1o .152 3.844E-1O .137 3,784E-10 .140It ?.359E-10 .20b 3.7bSE-10 .131 4,0RbEmtO .II212 3.351E-10 '167 3,769E-10 .136 4,261E'10 .138
13 2.130E-10 224 3,872E-10 .138 2.42E-10 .179
14 1.854E-10 .219 3.397E-10 .155 20396E-10 ,170
15 2.669E-lo ,18b 2.696E-lo .172 2,237E-10 ?O4
16 1.368E-IO ,269 2,399E-10 .198 29337E-10 .19217 8,124F-11 .288 1,310E-10 .?28 19331E-10 .244
18 9.013E-11 .292 2.403E-o0 .204 2.002E-1O .199
q 7.s69E-i1 .Sl1 1674E-10 o222 2,170E-10 .223

20 4.79SE-11 428 2*140E-lO 0193 1040E-10 .283
21 29.843E- 1 o518 1.13qE-10 .24b 1.1q3E-1O .27822 8.361E-12 .551 A.530E-11 o277 4,517E-11 .271pi 2.600E-12 1.000 1.714E-11 .3?24 1.33E-11 .397
24 3.707E-12 0706 go411E-12 .455 1,27SE-11 ,337
75 2.S43E-13 1,000 ,.903E-12 .425 4,119F-12 .470
?6 1.231E12 .845 b.626E-12 371 29.198E-12 .645?7 0. 0.000 8.99SE-13 .876 3,989E-12 .47928 7.800Ei13 .705 3.556E-12 .385 5,*4SE-13 t,00
?9 O 0.000 7,889E-13 9705 4.01FWE13 1,00030 O. 0.000 30863E-12 1.000 2.671E-13 .715
11 18574E-12 1,000 O 0.000 3,4?bE-12 1.00032 0. 0.000 1,049E-13 1.000 5,814E-12 .708
33 0. 0.000 7.800E.14 1.000 0. 0.000;4 5.354E-12 1,000 0. 0.000 0. 0.000A5 o. 0.000 O, 0.000 2,833E-13 .705
36 O 0.000 0. 0.000 0. 0,000
37 0. 0,000 t,092E-l? .256 6.241Ew13 .346
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ENERGY BIN 10 BIN 11 BIN 12
GR0)1iP RESPONSE FSD RESPONSE FSO RESPONSE FSO

I 3.08F-10 .134 A.051E-10 .097 1.31SE-10 .181

P 3.00SE1i0 .143 S.303E-10 .101 2.O9QF-10 .179
3 2844E-1O .140 5,360E-10 .108 1,791E-tO .185
4 2.199-1O .16t 3.301E-10 .123 1.893E1O .P18
5 2.678E-10 .148 S,092E-10 9128 10742F-10 .179
6 1.758E-10 .176 4.154E-10 .117 1.312F-10 .210

7 2.034E-10 .170 3.393E-10 .133, 131OE-1O ,22P
B 1.845F-10 ,199 3.637E-10 9133 i,031F-to .249
9 Z.76OE-1O .5s 3.791E-10 e137 1.342E-10 .221
10 1,92S5E-10 .176 2.81TE-10 .150 19126E-10 .15
11 1.266E-io .2hT 4.1S6E-10 .134 I'1ME1 *370
12 1.S9SE-iO .224 2.589E-10 .o1 6.709E-11 .341
13 1.914E-to 216 29903E-10 .171 7.704E-11 9337
14 1.793E-1o .211 2.407E-10 .199 6975 F-11 9333
15 1,307E-10 2?73 3,083E-10 .165 b*994E-11 .329
16 1.09bE-10 .281 2.216E-10 .205 4.49SE-tl e456
17 6.R36Ftt .308 1.987E-10 v214 .481E-11 *5$4
18 5.335E-1! .413 1.726F-11) .251 5.blSE-11 447
19 6.700E-11 *437 1.033E-10 ,272 39719E-11 .571
20 4.352E-11 •473 9.290E-l1 .293 O. 0.000
?I 2•810Ett .47? l.14?-E-1 .284 4,517E12 1958
22 1.197F-l1 1.000 3.ISIE*11 e147 '4345E-12 .qk3

P3 0 0.000 8.62SE.1? .439 O 0.000

24 0. 0,000 4.477E-1? •602 1.109F-13 1.000
25 0. 0.000 2,774E-12 .611 0. 0.000
26 0. 0.000 5.72A8F1? .483 I.OR8E-I2 .9(1
27 0. 0.000 2.580E-12 .579 1.020E-12 1,000
?8 0. 0.000 5.242E-13 1.000 0. 0.000
79 0. 0.000 4,473E-12 i.O00 O. 0.000
30 0. 0,000 0, 0.000 0. 0,000

A1 0. 0.000 7.15?E.14 1.000 0. 0.000

12 O 0.000 0. 0.000 09 00000
13 4.SSE-12 1.000 O. 0.000 0. 0.000
34 0. 0.000 3.71AE-13 .708 O. 0,000
35 0. 0.000 0. 0.000 0. 0.000
36 0. 0.000 0. 0.000 O 0,000
37 7.810E-14 1.000 P.338E-13 .574 2,341E-13 .574
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(n-n)
RIBS

ENERGY SIN I BIN 2 SIN 3
GRflUP RESPONSE FSD RESPONSF FSD RESPONSE FS0I 3.9QIF-',o .126 5@116E-10 .122 30287E-10 '1192 3.174E-to .141 b.231E-l0 e105 3,327F-io .1373 3.456E-io .127 3*81OE-t0 .140 39753f-lo .11624 '8.160F-10 .113 4*780E-10 .112 3,968E-10 9134
5 3.IOOE- o .150 5.01IE.10 .110 2o911F-to *146
6 4.o23E-lo .029 4*51?E-10 111 2,352E-10 01667 2.314E-10 .163 4.90SE-1o .114 3,427F?-10 .1398 3.364E-10 *139 5*175E-10 .118 3.lleE-lo .163
9 2.809E-10 .163 3,92RE-t0 9117 2o587E-10 .16s

10 2.6916E-to .160 4.408E-10 .139 2.490F-to .1b6it 3.174F-10 .193 4.67sE-bo e124 le409E-lo .224
12 1.75?E-io .218 3*973E-1o .1,54 l.779E-10 ?2213 2.612E-lo .178 3*15%E-10 .152 2.76SE-to 116614 2.673E-10 .168 2,747E-10 .180 2o17bE-10 .183
Is 1.QBE-to .208 2oS49E-10 .177 10811E-10 .?3516 1,732F-10 .227 2,797E-to .198 1*2t3E-to .24Q
17 1.148E-10 .36? 2o166E-10 .190 1.227f-t0 .?50to 2oobbE-io .214 2.43SF-to .177 l~lo8E-1o .259I9 1.049E-o .272 1,891E-10 .214 50117F11 *427
p0 9.199E-11 .319 1*983E-10 e227 4#403E-11 .447
21 4.392E-11 .399 5.7b9E-11 .336 3o9?7E-,1 o.,8
22 1.246E-it .470 S.164E-11 .321 10820E-11 4bb6
?3 1.47OE-11 .359 2,146E-11 92A3 1.053E-11 .341?4 1.068E-tt *433 1@231E-11 .366 6.363E-12 01;10
25 9.762F-13 1.000 ?.7915E-t? .586 19927E-12 .693
76 9.75OE-13 1.000 1*911E-11 0534 2,962E-t2 .799
?7 0. 0.000 60680E-13 .821 7.800E-13 1.000

8 0. 0000 00.000 0. 0.000
29 1.3W6-t3 1.*0000 2,934E-12 1.000 0. 0900030 0. 0.000 6.98SE-14 1.000 5.IRS8F-12 0009
31 0. 01000 0. 0.000 0. 0,000
32 0. 0.000 2,204E-13 .735 1.356E-13 1,000
33 0. 0.000 0. 00000 0. 0.000
34 0. 0.00 0. 00000 0. 0.00035S 4.316-E-12 1000 0, 0.000 0. 0900036 0. 0. 000 1.444E-11 1.000 4.56SE-I? 1.o0
37 2.339F-is .574 2,02?E-12 .188 6.240E-13 .346
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ENCOGY RIN 4 BIN S BIN 6

GR~f1P RESPONSE FSD RESPONSE FSD RESPONSE FSD

I S*229E-10 III1 S063SE-10 6113 4.926E-10 .1)6
2 4.O57E-10 .129 S.041E2.1O .109 S.239E-10 Ojos

3 4.540E-10 .126 5,4598E-10 *Its 4,865Ea10 e*u3
4 5.112E-i0 .109 S,384E-10 .127 4,522E-10 .123

S 3.486E-10 .136 5.73SE-10 .134 4.123E-10 .130

6 4,598E"to Ott. 4*186E-10 0129 4.06SE-10 *1?9
7 4,573E-10 .126 5.253E-10 0109 3.461E-10 '141

8 5.022F.10 .110 4,707Eo10 *0112 4*265E-1O .133

9 3.623E.1o I150 4,947E-1) e130 4.081E-10 .151

to 3.850E-t0 0142 L72SE-10 *128 4,906E-t0 .127
it 3,200E-10 *157 3,915E-10 .146 2,769E-10 '163

12 3,502E-0 .143 3*624E-10 .141 2987?E-10 .181

13 2.69bE10o '162 39161E-10 .145 29222E-10 .179

14 2.448E- Q ter) 3oZ45E-10 .142 2,137E-10 .184

is 2,485E-10 .19b 2.88SE-t0 viol 3,37bf-10 .155
16 1.379E-10 .227 ?.586E-i0 .179 2.030E-t0 .204
17 2.23SEin10 .226 1.8O1E-10 .237 2,044E-10 .195

18 1.429E-I0 .?268 2367E-10 .176 1,347E-10 .?as
19 1.463E-1o .215 29547E-I0 9196 1145SE-10 .?41

20 9,161E-11 .297 1.425E.1O .4262 1.777E-10 .205
21 1 0O53e10 .267 8e404E-II e242 10069E-10 0251
2? 2.754f-11 .319 5*014E-11 .257 51939F-11 .265

23 1.478F-11 .361 2,03RE-11 .289 2.962F-11 .268

124 1.983f-tt .288 6944?E-1? e572 2.308E-11 .29b

P5 1.901FE1 .492 3.742E.12 .529 1,176E-11 .299

?6 3.004E-t2 .571 3*179E.12 0539 6.207E-12 .556

P7 4,.216Ein12 .432 2*009E-12 e723 I*259E-II .645

28 l.t70E-t2 o574 2*66SE*12 *458 2.354E-t2 e424

29 2,4S0E-t3 1.000 0. 0.000 2#9b4E-12 0168

30 60329e-13 .499 ?096?E-13 .576 0. 00000

31 1.SW60 10000 40.09E-12 1,000 4,893F-12 .971

32 4.SRIE-12 1.000 2o397E-13 .720 5.13lEm12 .970
33 1.604E-t3 1.000 0. 00000 7.800E-14 1,000

314 9,?ItFWI2 p694 0. 0.000 49047E1t2 1.000
35 9,8OME-t2 '694 3.077E-12 1.000 3.374E-12 O*5S
36 4o244E-t3 S577 5*330Ew12 .972 1,oWb-11 .705

37 8.579E-t3 .292 t*248E-12 .254 2.41SE-12 .197
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ENERGY BIN 7 BIN 8 KIN 9GRQUiP RESPONSE FSD RESPONSE FSD REspflNSE FSD1 3.700EwlO Oti5 4.836E-to .110 5.51wlO oil)2 3,763E-10 '125 So167E-10 6117 5.1408E-10 01073 3.686f-io 0127 3,981E-10 e121 59270E-10 21a1 2.1485E-10 .tS4 4.7IE-1O Olt? 4o22OE-to oil%

5 2 342E-i0 1139 5396E-10 9117 4,377E-to .11s
b 2.827- o .140 3083E-to 110 3o362F-to 91387 .41E10 .144 39708E-io .151 4.113E-to .1288 3.116E-to 1147 4.896E-10 .120 3,6418E-10 .9 1,972f-to I1q7 3.713E-to .140 2.967E-to .154

10 ?'ol7E-lo 0183 3.982E-10 .142 3*417E-10 .152
12 1.7Ei10 .23Q 3*507E-1o 163 29772F-10 015012'78El 18? 3,327E:-io 9169 3oo72E-io 016413 1,995F-10 .201 2m575E-io .164 3.328E-10 .15714 1.474E-10 .22S 2*492E-to .17 2*979E-lo .169I5 9.'e6bE-i .280 1,997E-10 Oi~s 3.14A8E-to .17316 1.1550E. 0 .253 2.10?E-10 .200 3,17BE-1O 18

17 1,264F-to .248 1,774E-10 .216 1,606F-l0 .20418 7.862E-11 .350 1.563Ew10 *2?3 1,607E-lo 0 219 1.IQOF-to .262 69662E-11 a318 2,049E-to ?236
20 26Si-, 4914 I,126E-1o 0282 1.b?3E-1o .245?1 8.566E'-lp 6610 6*?88E-11 .334 1.0b1E-10 .293;-T 1,363E-11 9446 1*346E-11 .320 5.098E-11 .)74P3 9.3;OE't,? o437 341S Egi1 e24o .lo4S4E-t1 32
24 2.O1-1 .5 1*414SE-it .300 5,476F-t2 .146625 l.515E-t2 .869 5*960E-12 e393 9.272E-12 .591426 leISTEmI? .840 S,598E-t2 .507 3.2q1E-12 .927 1,312Em 2 .717 1*490E-12 .706 1.216E-t2 .71028 .313E-i2 .579 99209E-11 qb19 4.11tE-13 1.000

29 0. 0.000 7,856E-12 .639 5*288F-13 .781
10 0. 0.000 S*755E-13 .SA0 2o571E-12 .884it 0. 0.000 0. 0.000 9*717E- 2 o82532 0. 0.000 t.062k-ti 1.000 9o173E-14 1.00013 01 00000 R.019)E.12 .705 7.7914E.12 .70834 1.093E-13 1.000 3.50?E-12 .9?2 1.501E-13 1.000
35 0. 0.000 3o027E-12 .912 2*980E-,2 1.00036 5.180EFi1a t.000 5,179E-12 1.ooo 1*56oE-13 10oo
37 2.34oF-13 5714 2*t84E.12 e179 1.1482E.1,2 o25?
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" ]

ENERGY SIN 10 BIN 11 SIN 12
GDOUP RESPONSE FSD RESPONSE FSD RESPONSE FSU

I 3.733E-10 .131 4.364E-10 .104 2.05bE-10 .165
2 3.769E-10 .145 a,923E-1O .115 2.713E-10 .149
3 2.906E-10 .145 4.596E-1O .121 2,555E-1o .159
4 2,92OE-to .144 3,95'E-10 ,129 29906E-I0 ,165
S 2.530E-0 .151 4.166E-10 ,132 2.324E-10 .175

6 3.1i0F-Io ,159 3.7bOE-10 .134 2.976E-lO 1158
7 3.316F-10 .139 3.694E-10 .141 2.872E-10 .149
8 2.946E-O .174 3.30SE-10 .154 1.588E-10 .177
9 2.842E-10 .170 3.I6RE-10 .149 2.110E-10 .210
10 2.299E-1O 176 3,09?E-10 .148 1,684E-1o .197
It 2.811F-10 ,159 3.487E-10 .13 2.OSSE-10 .178
12 1,651E-10 ,228 3.213E-10 .152 2.06E-10 .194
13 1.329E-O ,237 2.32AE-10 .205 1.518E-10 .228
14 1.607E-10 .205 3.3bSE-10 .155 1.8?3E-10 .196
15 1.172E-10 .253 ?,362E-10 .179 1.279E-t0 .244
16 6.978E'tl .332 2,085E-10 ,236 10b9OEinO .225
17 1,19E-10 .270 1.23SE-10 ,236 I.I?IE-iO ,?49
18 1,102E-10 .281 1.803E-10 .204 9.404E-11 .298
19 6.2RSE-11 .390 1.339E-10 .235 8.711E-11 .330
20 8.18S5E-11 .309 8.S04E-11 .295 4.034E-11 .427
?1 2.352E-11 .538 6.52E-11 .330 2.433E-11 .550
22 2.079E-11 .402 6.252E-I11 .293 20847E-11 ,359
23 1.56lE'11 .349 2,566E-1t .264 4 .421E-12 ,639
24 7.280E-12 ,429 1.92%E-11 .402 b,313E-12 .510 V

25 1.IOIE-11 .588 5.891E-12 .400 2.899E-12 .600
26 1.99SE-12 .705 3.303E-12 ,473 1@897E-12 .644
27 1.485E-12 .706 O 0.000 69786E-13 1.000

29 O. 0.000 2.700E-12 ,417 5.011E-13 .F08
?9 5.298F-13 .780 3.Q90E-13 1.000 0. 0.000
30 4.080E-12 .914 2,413E-12 ,893 1.112E-13 1.000
31 1.560E-3 1.000 O 0,000 0. 0,000
32 0 0,000 4,162E-12 19000 1.050E-13 1,000
33 3.580E-12 1.000 0 0.000 O, 0,000
14 3.466E-12 ,960 10509E-13 1.000 0. 0,000
35 1.494E-13 1.000 0. 0.000 o 0,000
36 0. 0.000 3.369E-12 ,956 O 0.000
37 3.90OE-13 42 9.357E-13 ,279 3,899E-13 442
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(n-n)
SCAPULA

ENERGY BIN I BIN P KIN A
GP011P RESePnNqE FSI) RESPUONSE fSO RESPOINSE F SO

I 4.41SE-10 .110 ;.QO7E-10 *)Q7 2.999kE-10 .111
2? 3.S07E-10 .122 5.28SE-10 4104 2.14',EmlO .198
i 3,914&E-10 .12? 'a.3OEF-t0 .1?4 2.333E-10 .14%
'i 3,AS7E-1o tin0 L&77fE-l0 1100 2,4543F-10 .163
s 2.193E-10 .179 4,013E-10 .112 ?.OISE-1O .166
6 3.9SIE-l0 .133 'a0l24E-10 .113 106IQE-to l Q0
7 ?.Q8%3FwtO 1'1? '.12SE-10 .116 1.437E-jo .iol
it 3.278E-10 .193 31960E-10 .1 *4 1,794F-10 .173
9 2.600E-10 .159 3,507E-10 .149 1,830F10 .206)

10 2. 760F-I0 tho0 3,389E-10 .136 1.2pst-10 .?S3
11 3. 17 1 F- Io .168 -;.,6 40F -10 e147 8. 158F -I I .?Q6

13 1.786F-10 .208 3,134E-10 .155 6.eo84F-11 li33
14 1.88tF- o .201 2.190L-to .199 7.772E-11 .289
15 2.'102F-10 .2t9 P,309E-10 0204 7,043F-11 A40
16 201IFf-to .186 ?OS92E-10 *1II 9.bqSF-12 .2
t7 1.040E-10 *?b3 108&66E-10 .203 'J862E11l Aq9
lb 1.La43E-lo ,242 1.24RE-l0 .31S 3.24ff-ti .90?
to Q.608Fl1 .2F46 1,941E-10 *2?6 4 ,75OFE-1 I VSQ
P0 7.06IF-1 I .391 I o43QE-10 .4283 29817f-t1 .609Q
21 3,'.69F-11 .450 6109ff-li Is5t 1.330E-11 *ehi%
-2 2.56SE-1i .394 1.825E-lt .41Q 0, 0.000
2)3 1,041F-it 044A 1,094E-11 .377 0. 0.00
?4 218714F-12 o977 6.967E-12 .49 00 09000
?s 1.7SOE-13 1.000 '.?96E-12 .495 0. 00000
26 2.9;17F-12 .6S7 6oA07E-12 .3Qo 0. 00000
?7 1,50OE-i2 .712 1.BolE-12 o583 00 0,000
?8 5.3E,3F-13 1.0OO00 00.000 0. 09000
29 0. 0.000 0. 0.000 00 0.000
10 4,76SE-13 1,000 loSboE-13 1.000 0. 01000
31 011 0.000 4.o22FI-12 1.000 0. o.000
3? 0. 0.000 2,4loE-l? 1.000 0. o.(00
13 1.t9OE-13 1,000 3o976E-12 0960 0. ()000
14 I.SO9E-t3 1.000 4*?68E.1? 1.000 0. 00000
35 0. 00000 00 000)00 0. 0.000
36 0. 0.000 1.37?E-13 1.000 0. 00000
37 3.i?OE-13 .4995 104OQE12 e223 7.796F-14 tenon
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ENERGY RIN 4 BIN S BIN 6
GROUP RFSPnNSE FSD RESPONSE FSD RESPONSE FSD

1 7.212E-10 .09s 7.11SE-10 .096 4.050E-10 .116
2 6.128E-10 .109 6,221E-10 9103 3,984E-lO .133
3 6.841E-1O .103 5,55?E-10 ,106 2,942E-10 i44
4 5.80RE-10 .102 5,274E-10 .107 49120E-1O .122
S 6.949F-10 .094 5.399E-10 ,11o 4.394E-10 .125
6 b.082E-10 ,109 4.932E-10 0112 2.b1E-1O ,154
7 4,846E-lO .119 5,881E-10 ,111 4.018E-1O ,145
8 5.4S1E-10 ,t32 S,ql4E-10 6108 2.69SE-10 ,149
9 4.5QQE-tO ,121 5,234E-10 8114 2.543E-10 ,149

10 4,765E-10 ,t3s 1.506E-10 .137 29936E-1O e152
it 5.609E-10 ,112 5,526E-10 .116 2,6SIE-to .157
12 4.968E-tO .128 3.765E-10 .146 1.194E-10 ?29
13 4.916E-l0 ,126 2,823E-i0 .162 2.038E-t0 .191
14 2.384E-10 .176 3.66tE-10 9134 2*128E-1o 172
15 4.794E-tO .133 3.528E-10 9152 1.91SE-10 ,206
t6 4,899E-10 .133 2.987E-10 .163 99040E-11 .350
17 2.630E-10 .181 3.155E-10 .169 I9068E-10 .110
18 2.94OE-10 .175 2.934E-10 ,169 8,306E-11 9294
19 2.633E-10 ,174 39039E-10 ,179 b,Flqi-!l .156
20 1,55bE-10 .225 29149E-10 ,196 6,497E-11 .479
;) 1.316E-t0 .212 1.111E-10 .275 1,676E-11 .599
22 9.284E-11 .196 6,279E-11 .232 0, 0.000
23 5.iOSEt11 ,208 3,839E-11 .310 1.03?Ew13 1.000
24 2,677Thtl .?63 2,056E-11 .287 o. 0,000
25 8.4qOE-12 .384 1,176E-11 .321 0. 0,000
26 8,2%1E-12 .363 3.19QE-12 e529 0. 0,000
2? 3.328E-12 ,R13 3,11Th-I? ,507 0. 0.000
28 2.Q69E-1? ,435 5,73iE-13 .750 09 0,000
79 3,QOOE-t3 1,000 3,150E-13 ,719 0, 0.000
30 5.511E-13 .497 8,108E-13 ,b87 0, 0,000
31 0. 0,000 1,02@E-it ,539 0. 0.000
3? 0. 0,000 0, 0.000 0. 0.000
13 Io04E-1! ,700 29O01E-12 .884 0. 0.000
34 31794E-12 ,924 0 0.000 O 0.000
15 01 0,000 5.100E-12 .t1 0. 0,000
36 3.222E-12 1,000 3,084E-12 1.000 0. 0,000
37 1,872E-12 ,215 2,184E-1? 6186 0. 0.000
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ENERGY BIN 7 BIN 8 HIN 9
GROlIP REsPnNS FSr) RESPONSE FSD QESPUNSF- FSn

1 3.I7 F-t0 *130 6,94E-10 6100 .97OE-10 0110
? 3.467E-to .127 5,586E-l0 .120 5,453E-10 .113

3 2.SORF-10 .135 bO4E-10 .104 4.414E-10 .tb
4 2.608E-1o .162 6.?50E-10 .103 2.910E-10 .15
S 2.hO7E-tO .150 5.642E-10 o113 4,43E-10 .137

6 2.127E-10 .162 6,123E-10 .111 4.069E-10 .19

7 2.096E-10 .153 5.361E-10 .130 3.158E-10 .11
A I.R35F-10 .213 6.67RE-10 .103 2.881E-10 .1b?
9 2.O10E-to .173 6.237E-10 o103 3.503F-IO .133
to 2.025E-10 *t78 4.661E-10 '144 3,5bQE-10 .lab
11 1,Q76E-10 .181 5,07QE-10 .118 3.097E-1O .150

12 1.663F-10 .222 5.RU6E-10 .129 408bE-10 .129
13 1.R%9E.10 .192 3.666E-10 .148 3.567E-10 Iis
14 9.202E-11 .?72 4.21SE-tO .153 2.839E-10 171
Is 6.40 1E- .345 ,899E-10 .t;O P,'23E-1O .175

16 1.059E-to0 .282 4.397E-10 .129 1 1.09E-to .191
17 7.963E-1i 1 391 2.695E-10 .1S8 1.860E-10 .22?
18 4,57bE-ll .402 2.822E-10 .161 1.60SE-10 o241
19 3.9?0E-1I .4,42 3.362E-10 .1S0 I.S69F-10 .21S
?0 1.689E-1i *940 2.R74E-10 .174 1.500E-lo .,53

?I 1.R4E-11 .570 2,48E-10 .166 6.800E-11 .31

22 7.181E-12 .S86 1.285E-10 .173 d,093E-11 .307
23 1.3R4E-13 1.000 6,SqOEll v173 2.079E-11 .271
24 8.637E-13 1.000 3.272E-11 .240 7.930E-12 .429

2S l1.6OE-13 1.000 P.19S5E-11 .205 2.937E-12 .629
26 0. 0.000 1,60AE-11 .085 2.389E-12 '596
27 5.323E-13 1.000 1.042E-11 .255 6.bQE-12 .650
?8 5.217E-13 .787 4.600E-12 .400 1.357E-13 1.000
29 O. 0.000 1.508E-1? .476 4.b35E-12 1.000
30 O. 0.000 9.657E-13 .476 1.q21F-13 1.000
31 0. 0.000 1.04iE-13 1.000 5.919E-12 1.000

32 0. 0.000 3,959E-12 .974 3,534F-12 Q018

33 0. 0.000 8.31E-12 ,710 2.4?SE-13 .739
34 0. 0.000 1.604E-13 1.000 3.120E-13 .705

35 0. 0.000 3.22?F.12 1.000 1,444E13 1.000
36 0. 0.000 3.376E-12 .955 0. 0.000
37 3,119F-13 .495 4.368F-12 .132 1,248E-12 .283
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ENERGY SIN 10 BTN it MIN 1?
GROOIP RESPONSE FSD RESPONSE FSO RESPUNSE S

I 2.0?3F-10 .173 6.32SE-10 .107 2.877F-1O .16?
2 2.631E-10 0139 Seb0?E-10 glib ?.18bE-10 .157
A 1.9S2E- 10 .149 6,749E"10 .101 2.,?69E-1O .1,2
4 t.72SE-1 .165 6.27?E-10 .101t 3.2bOE-1 0 .13Si
s 1,999E-10 *181 5.226f-10 .113 3oIQIE-10 .156
6 1 8AIF-10 .16 5. S214E-to 0 113 2,46OF-10 . it,
I 2.t7SE-10 .166 4.?13E-10 .123 2*t9'E-lo .18?
9 2,34 SE-1 0 .162 S1558F-10 ilts 2.'??sf-to .1t8 3
9 1.334E-10 .207 5.29AE-10 o 12r, 2. 10 1F- tO .1I89
t0 I.27SE-10 .221, 4,824F-10 1124 2,b09E-t0 POO
it 11739E-10 .223 '5.60'JE-lo 122 2*4qS91l .1,
12 7.113E-l1 1342 419BQE-t0 .137 1.bh7E-to 2?3?
1i 1,212E-10 .29s 1,759%E-i .t's2 1.47SF-to .1?10
14 b.716Fw11 0306 3.448E-lo .190 i.297E-lo 0?2b
1s 4. i7SE-11 o413 'A.231E-1o 9191. 5.577F-tl u.3
16 4.04REW11 .4 51 3*611E-1O et .4 4 1 593F- 10 '?40
17 5.072E-l1 '.;83 ?'155F-10 .180 9.79%4E-ti 0?91
18 4,197E-11 .39? P.65SE-10 9173 9.761E-11 0334
19 2.897E-ti .53 P.021E-l0 .208 bo.038E11 *497
?0 2. 340E-1 1 -)74 1 .31 E- 10 .213 51S.3El .3v172
p1 1.799E-12 1.000 1,190E-10 .268 ?o3?SE-lI i.t)3
22 5.14?F*13 1.000 6*791E-ti *224$ 1 .98?E -II .isL,7
23 0. 0.000 3.2a6F.11 .25o 5.393E-12 .610
?4 0. 0.000 2,766E-1 1 92~44 4.246E-t2 C;94
?5 0. 0.,000 1 01 RE-1 1 .274 1 .605F 1 .761
?6 0. 0.000 6.55SE-12 .394 00 o.000
?7 0. 0.000 3.157E-1? 049q 7.319E-13 1.o0
;)8 0. 0.000 a.390L.12 'i58 3 q9 00 F -13 1.9000
;)9 0. 0.000 1 *786E-1 t .74S 0. 0.000
A0 0. 0.000 4,809E~i2 1.000 0. 0.000
31, 0. 0.000 1*620E-13 1.000 0. 00000
32 0. 0.000 11851E.13 1709 3,214E-I? 1.000
33 0. 0.000 3,054E-11 .605 0. 00000
34 0. 0.000 3.150E~w13 97t2 0. 00000
35 0. 0.000 5S.921E-11 *497 0. 00000
36 0. 0.000 5,319E.12 .974 00 00000
37 0. 0.000 P.340E-12 0190 7,799E-13 .338
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(n-n)

LEG

ENERGY BIN 1 BIN 2 BIN 3
GROUP RESPnNSF FSO RESPOINSE F.1) RESPONSE FSD

t 1.377F-10 .175 4,720E-1O .10b i0290E-l0 1I14
2 1.206EiO .213 4103E-10 .118 2,178E-10 .134

1,143Fl0 .195 4,lb7E10 ,102 3$293E-lo .120
9 9.371E-1t .238 3,5.57E-t0 ,119 2,504E-iO .155

5 11278E-10 .?01 3.83oE-10 .129 29649E-10 ,148
b 1.48bf- O 204 3.408E-tO .1?8 2,427E-1O 147
7 91QOE-1l .?58 3,229E-l0 ,140 1,812E-to .193
8 1.078E-tO .233 2.741E-10 .150 1,987E-10 21)0
9 1.075E-10 .245 31126E-10 0153 2*209E-10 .1 1
to 1,221Fo10 .278 39005E-1O 0149 2.123F-to .171
It 11019E-10 .282 2,287E-10 .171 ib48E-1o 1228
12 7.646E-i .322 2,764E-10 .181 2.070E-10 .?Ob
13 4.637E-11 .385 2,22SF-10 .183 1.882E-10 0206
14 3.173E-it .402 2.131E-10 .25b 1.053E-to ,?65
15 3.74BE-11 .493 t*60IE-tO .24o 8,079E-ii 0343
16 4.15hE-11 .472 1.86E-1O .239 1o124E-10 .286
17 9.655F-12 o783 t12UQE-10 .261 7,558E.-1 .314
18 3.784F-13 .711 7o87qE-tl .300 2St4E-11 .sb
19 1.OQOE-12 1.000 IoO06E-10 .345 49730E-11 o547
20 1,134E-11 .977 2,1bQE-11 .542 1.562E 1 743
21 o1.8QE-I1 .655 1o385E-12 .796 9.332E-12 sac
22 7.381E-12 1.000 1.94?Emi3 1,000 I.Ot7F 11 t,80
23 4,siE-13 9813 8,176E-13 ,7?o 7,587E-14 1,0O0
24 01 0.000 6.434F-13 1.000 0. 0o000
25 0. 0.000 R.3b2E-13 1.000 0. n,000
26 0. 0.000 6.851E-12 1.000 0. 0,000
?7 0, 01000 2.56SE-13 1,000 0. n.oo0
28 0. 0.000 0. 0.000 0. n.o00
9 0. 0,000 0. 0.000 . onO0

30 2.47bE-2 t,000 0. 0.000 0. n0OO
31 0. 0.000 1.053E-13 1.000 0. ,00
32 0. 0.000 0. 0.000 0. 0.or.
33 4,489E-12 1.000 0. 0.000 0. neo00
34 0. 0.000 0. 0.000 o. 0.000
35 01 0,000 0, 0.000 0. 09000
36 0. 0000 0 0000 0 no000
37 0. 0,000 2,338E-13 .571 7.782E-ta t,nOO
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ENERGY HIN 4 BIN B BIN 6
GRIIUP RESPnN8F FSD RESPONSE FSD RESPONSE FSDi

I 3•880E-1o ,tIl 4°868E-10 9119 4,601E-10 0109
2 3.98BE-10 .123 4,936E-10 .103 5.545E-40 .109
3 4,045E-10 .114 ,49SE-10 .112 4.808E-10 .110
4 4.393E-1O 104 4.59tE-10 a115 5.287E-10 t112
5 2.993E-tO .141 5,609E-10 .1o t o069E-1O 6118
6 3.366E-10 .120 3.406E-10 ,l? 3.510E-10 .131
7 3.81SE-10 t45 4,587E-10 9119 4.329E-10 ,120
8 3,274E-10 037 4,270E-10 .1?2 3*738E-10 .137
9 3.029E-10 154 3,929E-10 .148 3,790E-1O .136
10 2,242E-10 .168 3.294E-10 9145 3.895E-10 .146

11 2.272F-10 .178 3.01SE-10 ,161 4.476E-10 .135
12 3,078E-10 ,163 3.228E-10 .169 3,427E1t0 .151
13 193OE°IO .213 3,386E-10 .165 2.564E10 .176
14 1,615E-10 ,219 .98BE-10 ,16s 2.075E-10 .225
15 2,042F-10 ,179 1.649E-10 215 1,919E10 .211
tb 7,672E-11 .279 2.009E10 ,217 2.102E-10 ,216
17 1,OAOE-1o .81 1.85TE-1O e227 9,9t2E-11 .297
18 4,117E-11 .404 1.104E-10 .264 1,245E-10 ,301
1q 2.031E-11 ,550 1.219E-10 e277 1,2ISE-1O .291
?0 S.403E-11 .521 7.689E-11 e323 7,764E'11 .366
21 1,488En11 .571 2,294E-11 .582 3,120E-11 .523
?2 1.798E-13 .709 t,608E-1? ,887 6,607E12 .461
23 0. 0.000 5,455E-12 ,447 1.508E-13 .705
24 1.651E-12 .887 0. 00000 1,730F-12 19000
P5 0. 0.000 3.35SE.12 .s9O 1,262E-t3 19000
26 0. 0.000 1,569E-13 1.000 0. 0.000
27 0. 0.000 0. 0.000 0. 0.000
28 5.939E-12 1.000 O 0.000 1,348E-t3 ,0.0
29 0. 0,000 3.554E-12 1.000 O 0,000
30 O 0.000 0. 0.000 0. 0,000
1 0. 0.000 0. 0.000 0. 0.000

32 O. 0.000 O 0.000 1,065E-11 .S85
33 O 0,000 0. 0.000 4,182E-12 1.000
34 O 0.000 0. 0.000 0. 0.000
35 0. 0.000 4,310Eo12 1.000 3.561E-12 1.000
36 O 0.000 O 0.000 O 0.000

37 3.808E-13 ,442 2 ,3oEot3 .574 29337E-13 9574
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ENERGY RIN I BIN A 8pIjGQQImP REspnNSE FSD RESPONSE FSr, RESPONSE FS()I 3.39OE-1o *116 V.139E-10 .102 So233F"1o .I092 3.65SE.10 .130 5.031E-10 .091b 'e983E-1o .11'43 20660Ew10 .126 4,.542E-10 910q 4,423F-to .1244i 3*4164E-10 .134 4,555E-10 .107 'J.261E-1o 91113
Ci 3,418SE-10 .131 5,237E-10 .112? 410741E-10 e1286 2.6417E-10 .151 3186SE-10 .1,56 3*699E-io .1237 1.721F-lo .166 4.722E-10 .115 3.'IlbE-10 .1338 2.502E-10 .160 4'1OlE-10 *12o 4*.10E-10 .1389 2*2t6E-to .177 3,826E-10o 122 3*b33E-to o15710 2.109F>-10 .195 3.2841E-10 .1412 2e753E-1o .192it 2,44~2E-10 .195 3,120E-10 .1415 2,769E-to "III1U~ 2.03OE-ln .215 39391E-10 .208 3.273F-to .1'7013 1.029E-10 .273 ?.126E-lo l9~ 2.5141E-lo 0184114 1.357E-10 .258 2*OOSE-1o @17b 2*340E-mjo .18115 8.868E-11 .329 t,979E-.lo .196 2.1415E-10 193tb 1.0?6E-1o .278 1*653E"10 .208 l.21bE-10 .28417 6,936E-11 .337 1,07?E-10 .290 1.207Em10 .25918 I.136E-tO .322 t.9obE'. o .2?6 1,242E-10 .27119 41.3A41E11 .428 1,720E-10 9223 1,763F-10 .27520 3.2,?9F-ll '610 t.4100E-10 .274 99152E-11 .33021 6.8R9E.12 .775 41.700E-.11 e4106 1.QS1E-11 .50322 5.9413E-1,2 .7410 6o95SE.12 .610 4.797E-12 .587P3 2.oO'IE-t3 .716 3,303E-13 .602 1.763E-12 .1783?4I 0. 0.000 0. 0.000 4,1IF1-12 1.00025 2,67tE-i2 1,000 S.q9E"13 .891 0. 000002b 0. 0.000 3.16SE-11 .776 2*712E-t2 1.00027 0. 0,000 0. 0.000 19730E-12 t,00028 5*4172E-1.2 1,000 3.322E-12 1.000 0. 0.00029 0. 0.000 0. 0.000 0. 0.00030 0. 0,000 2,t07E-l? 1959 0. 0100031 0. 0.000 2e639Em12 1.000 3,139E-12 1,00032 0. 0.000 0. 0.000 0. 0.00033 0. 0.000 0. 0.000 0. 0.,00034 0. 0.000 1.052EwII .705 3,861E-12 1.00035 0. 0.000 0. 0.000 0. 0.00036 0. 0.000 0. 0.000 0. 00000

37 7,7841E-14 1,000 3.89SE.13 44G2 4.6?9t.13 .4bb
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ENERGY BIN 10 BIN 11 BIN t2

r()(IP RESPONSF FSO RESPONSE FSD RESPONSE FSD

I 4.t 6E-I0 .112 4,807E-1O .107 2,717E-10 .124
2 3.S82F-tO t139 5.072E-10 .095 2.91SE-10 .127
3 3.373E-10 .129 4.419E-10 .112 2.S81F-t0 .152

4 3.077E-1O .10 4,16E-1O O118 2.586E-10 1#8
5 2,824E-1O .153 3.315E-10 ,144 2.243E-10 .182
6 2.264E-10 .184 5,004E-10 112 29451E-tO .158
7 2.302F-10 .184 3.855E-10 .141 19860E-10 '191
8 2.3?7E-10 ,172 3.158E-10 9140 l.691E-10 .178
q 2.174E-10 .180 3,069E-1o 1'o 1.609E-1O '195

10 2.936E-10 ,178 3.357E-10 e147 t972E-10 .202
11 2,777E-10 .173 2.852E-10 ,167 1.249E-10 ,281
12 2o399F-t0 *190 2.755E-10 .182 1.l4bE-10 .2b9
13 2,ISE-l0 .208 2.503E-10 .188 1.314E-10 .26b
14 1.670E-10 .212 1,93RE-10 236 8,b57F-11 .310
i5 8.8A9E-11 .320 1,676E-10 o,32 7.567F-11 .415
16 8.723F-11 .307 1,240E-10 .233 6.285E-11 ,39q
17 1,292F-10 .299 1,262E-10 9261 7.897E-t .3410
1 1.828E-lO .286 1,549E-10 .250 3.333E-11 .628
19 8.9S9E-11 .310 1.304E-10 .269 5,474E-11 .433
20 2.4R3E-II .650 3.707E-11 .413 1,304E-11 .718
?1 2,252E-11 .666 1.864E-11 .5p0 5,934E-12 's96
?2 6.003E-13 .579 1.735E-13 .718 7.80bE13 .592
23 5.821E-13 ,840 1,583E-12 1.000 0. 0.000
74 0. 0.000 2.402E-13 .736 29473E-13 1.O00
Ps 0. 0.000 9.517E-13 i.O00 0. 0.000
P6 0. 0.000 2,06E-13 1.000 0. 00000
27 3.813E-12 1.000 ?.955E-13 1.O00 0. 0.000
P8 0. 0.000 0. 0.000 0. 0,000
29 9.92T7E-12 1.000 0. 0.000 0, 0.000
30 0. 0.000 0. 0.000 0. 0,000
31 0. 0.000 2.305E.12 1.000 0. 0,000
32 0. 0.000 0, 0.000 0. 0.000
33 0. 0.000 3,593E-12 1.000 0. 0.000
34 0, 0.000 0. 0.000 0. 0.000

35 0. 0.000 3,327E-12 1.000 09 0.000
36 0. 0.000 0, 0.000 0. 0.000
37 7,776E-14 1.000 3,895E-13 4142 2.337E-13 *574

I
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(n-n)

ARM

ENERGY BIN I HuN 2 BIN3
GROwP RE43PONSE FSD RESPONSE FSD RESPONSE FSD

1 S.218E-10 .115 6.738E-1o '099 30863F-10 9114
2 5.O1IIE-t .120 S.112E-10 .103 2,676E-io .14A
3 4.t*8'E-io .113 4.553Ewlfl 0119 2,859E-10 0138
4 4.703E-10 .116 6,136E-10 silo 1093bE-10 .1b3
5 3.h41F-jo .135 6,866E-10 010'4 3.49Q9F-10 1148
6 3.128E-1o *130 S.933E-1o .108 2,41bE- 0 I150
7 3.792F-1O .145 4.945fEw10 .116 2.'443E-10 .1(38
8 3.41tF-lo .146 5.45SE-10 .117 2.025E-10 .179
9 3.3F1 1161 4.799E-10 o125 1.582E-to .18?

10 3.5?OF-10 .150 4,953E-10 .118 1*932E-10 .188
11 3.849E-to .128 5,939E-10 0115 2.402E-lo *17q

t3 2.736E-10 .153 4,04?E-1) .1a5 1,249E-10 o275
14 3.124F-10 .1a*6 4*1OOE-10 Slat 1.073E-1o .253
is 2.632E- 10 .159 3,80RE-l0 '1SO 1.250E-to . 24e
16 2*742E-10 1174 3,637E-10 .179 8,964E-11 .311
17 1.910E-10 .21S 3*312E-10 .143 £.479E-11 .408
18 9.62OE-i1 .271 2.tb7E-10 .205 5.44IE-tl 0350
19 1.868E-lo .203 2080SE-10 *172 4*7b9E-11 *403
20 1.038E-io .323 7,147E-10 .276 2.196E-ti .719
?I 5.973E-11 .134 1.437E-10 .217 1.746E-11 0704
?2 4.417F-11 .300 7*418E-It 9212 19149F-11 .591
?3 7.19BE-12 *473 2.82SE-11 0259 7.419E-13 *730
24 3,2o3E-i2 .698 2.920E-1l 9219 0. 0.,000
PS 4*.8b0F-13 .713 903b9E-12 @321 1.497E-13 1.000
;)b 2,916F-t? .515 14882E-11 .549 0. 00000
?I 2.ooOE-12 05fu0 4,984E-12 .381 3.86bE-12 1,000
78 3.900E* 3 1.000 ?.977f-t2 941'4 0. 00000
?9 0.1 0.000 S,02?Fw12 .824 0il 0.000
30 01 0.000 192'52E-13 1.000 0. 0.000
31 2,723E-12 I Ooo 5.700E-13 .501 0. f) 0000
32 4,30SE-1 1,000 2,441E-12 .902 0. 01000
33 4,319E-12 1.000 1,162E.13 1.000 0. 0.000
34 01 0.000 6o572Ew12 9723 0. 0.000
35 01 0.000 2o829E-12 1.000 0. 00000
16 2,955E.1 1.000 2.86?Em12 .949 0.l o00

37 8.581E-13 .292 2,887E-12 .159 2934I1E-13 .574
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ENERGY SIN ai BIN 5 BIN6
GRO11P RESPONSE FSO RESPONSE FSD RESPOJNSE FSD

I S.4ASE-1o .10a 794BIE-10 .088o 5.782E-10 .100
Z S,260F-10 .114 6,732E-10 .087 6,281E-1o .104
3 30466E-10 *13q. 59200E-.10 .11s 4,391E-10 .l1lb
4 4i-63bE-1O .120 S,738E-1O .114 4@ll2E-I0 e1145 3.QALIE-10 .138 6.716E-10 o104 4,152E-10 *109
8 'J.22OE-1o .118 5,691Ewlo .120 4,384E-10 .132
7 5.032E-io 1136 5.570E-i0 t119 4,.429E-10 .145j
8 'l.03?E'-lo .131 5.556E-bo .117 4,040E-10 t132
9 4o256-lo .158 4.887E-io .119 M.619E-t0 0133to 4*031E-10 .141 'I.463E-10 .118 4,746E-10 .1,24It 3.o4uf-io .lb0 991b5E-10 .130 3,629F-to .14412 2.352E-to .169 LI.481E-10 .145 3o941E-10 .139

13 3o909E-io 'lbs 59023E-10 0116 3.745E-10 0107
14 3,134F-10 .163 5*023E-10 e122 3,412E-10 .141
15 4.041E-to 0138 39683E-10 .143 2*411E-10 .176
16 2.409E-10 .192 29872E-10 .173 2*725E-to t17017 19883E-10 .201 2*?65E-io .173 2.7t2E-10 .1b9
18 1.906E.10 9210 2o493E-10 .169 1.957E-10 .19019 1.637E-10 .216 3.01L.E-tO .170 i.13BE-to .279
20 6.395E-u1 .35S 2.8t7E-10 e.193 1.960E-to .23321 6,876E-It .35S 19734E-10 .320 6.937E-11 *398
22 3.I4E-tt .323 1,13AE-1o 6179 5,187E-11 '262
23 8.665E.12 .371 5*46?Eo11 0182 1,485E-i1 .330?4 ltl117-It .365 2.893E-i1 9248 1*706E-11 .292
PS 6.377E-12 '398 2,151E-,i .323 2o438E-1,2 .65726 6.t22E-12 .377 6.38SE-t2 .414 2.IOBE-12 .606
?7 7,800E-13 1.000 3,104E-12 .508 3.,276E-12 .546
26 i.455E-12 .579 29126E-t2 .418 1.19oE-11 .860;_ 0. 0.000 5'a5oE-l? .734 0. .030 i.112E.13 1.000 4,11SE-1? .887 1.317EwI3 10000
31 0. 0.000 11340E-11 *bit 19560E-13 1.000
l2 0. 0.000 6,017E-12 .670 1.810E-t2 1,000
33 1:166E-13 1.000 3043tE-12 .870 2.236E-12 .954
34 0. 0.000 0. 00000 0. 0000035 0. 0'.000 7.886E.1p .717 0. .0
36 3:120E-13 .705 1*560E.13 1.000 5.177E-t2 160.000
37 7.024E.13 .325 2,653E.2 .169 7,8041E-13 .307
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ENERGY PIN 7 BIN 8 BIN 9
GRQIOP RESPONSE FSD RESPONSE FSD RESPONSE FSD

I l.9ASE.10 .131 5.39SE-10 6110 5,992E-10 .104
2 2.464E-10 .160 4.73SE-10 sit? 6006SE-10 1095
3 2.283E-10 .145 4.393E-10 .109 60260E-10 e112
4 2.599E.10 '168 -,.057E-10 .121 6*02SE-10 Oti5
5 1,9432E-10 '162 4.16SE-10 4118 5,342E-to 9124
6 1,967E-10 .169 4.32SE-10 .121 5,071E-10 .107
7 11OR2E.10 .195 4.9S9E-10 a112 4.760E-10 0136
8 1.196E-10 .24 .631EP1O .1?2 4.3910 .35

9 1,3?0E.10 .207 S.633E-1O .104 40966E"10 .117
10 1,474FO10 .2b0 4.214E-10 0149 5.474E-1o e116
it 1,229E-10 .25S 3.726E-10 0138 49676E-10 .130
12 7.723E-11 .331 3.450E-10 e165 39877E-10 .126
13 5.780E.1l .348 3.88?E-10 .134 4,330E-t0 .136
14 4,643E-11 .363 3.40?E-10 .148 3.580Ein10 6151
15 66190E-11 0450 3.060E.10 9205 2.937E-10 0158
16 2.702E-11 .584 3.122E-10 .161 3.099E-t0 .164
17 1.599E-11 s550 2.007E-10 9193 2*213E-t0 .200
18 1.l83E-1i 0946 3.29SE-10 .165 3,44SE-10 9154
19 3.310E-it .762 29016E-10 0198 2o284E-10 .206
20 0. 0.000 2.504E-10 .214 2,060E-10 .211
?il 0. 0.000 A9?09E-11 *29o 1.04SE.10 .251
22 0. 0.000 3,013E-11 .346 6.701E-11 *238
?3 0. 0.000 1.497E-11 .315 4o024E-11 .202
P4 1.594E1t2 1.000 1-.818E-11 .4S1 1.57SE-11 *340
?5 0. 0.000 3,814Ew1? .559 9,017E-12 .354
26 0. 0.000 90444E-13 .640 39667E-12 .555
27 0. 0.000 4.860E-12 e584 4,709E-1l2 .406
28 0. 0.000 0. 0.000 1@986E-12 .473
29 0. 0.000 5o496E-13 .765 3e6t0E.13 .575

30 0. 0.000 0. 0,000 3.9?SE-t2 .636
31 0. 00000 A.183E-14 19000 4.425E-12 .961

33 0. 0.000 6.14tE-12 .690 lo7goE*13 .710
34 0. 0.000 0. 0.000 2.484E1S .711
35 0. 0.000 0. 0.000 04 09O0C
36 0. 0,000 5.180Eu12 1.000 5.I81',12 1.000
37 0. 0.000 1*09?E-12 .256 2.65't,2 9164
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ENERGY BIN 10 BTN 11 RIN I
GROU1P QFSPONSE FSn RFSPONSE FSO RESPONSE FSD

1 3.tO0E-IO .taO S.106E-10 *II 3.575E-10 .126
? 2.763P-lO .151 S.182E-0 .11q 2.902E-1o .145
3 2.087E-!0 .162 4,837E-10 *108 2,438E-10 9160
4 2.627E-10 .168 3,78qE-10 01,2a 29144F-1o .151
5 2.lQbE-1O .170 '.0tE-t0 .125 2.bO9F-10 .tb8
6 2.3)SF-10 .159 4,792E-10 .121 2,832E-o10 159
T 2.3%3E-10 .177 L.?53E-10 .117 2.551E-10 .168
8 1.8R8F-10 .195 3.326b-1O .136 2106bE-1O tQ0
9 1,l OE-10 .212 49430E-1O .130 2.880E-10 .148
10 1o837E-1o .186 3.670E-10 .i56 1,835F-10 .193
11 1.11?E-10 ,263 ?.792E-10 .191 20190E-tO .174
12 1.aRSF-10 .21q 2.897E-10 .168 29069E-10 .200
13 1.IIbE-10 .2qs 3.261E-10 .187 2,092F-10 .196
14 1.434E-10 .242 29693E-10 .158 11482E-10 ?217
is 1.228F-10 .299 3,8SE-10 .1h3 1,168E-10 ?81
16 5,778E-11 .394 1.539E-10 .215 1,300E-10 .252

17 1.725E-!t .641 1,832E-10 9210 8.224E-11 .32?
18 4.924E-11 .551 t.8bE-1o .224 1.153E-1O ,?26
19 3.113E-1l .495 1.959E-10 .232 10027E-10 .303
20 I.736E-t .703 q.947E-t! .275 b,837E-11 9393
?I 1.454E-11 .651 1,016E-10 ,251 49132E-11 ,426
?2 4.2S7E-13 .615 4,313E-11 s287 2,115E-12 .621

23 5.828E-13 1.000 1.703E-11 .365 9,919E-12 .401
24 1.990E-12 1.000 9,Q6E-1? .411 0. 0.000
P5 0. 0,000 9.933E-12 .365 1t411E-12 ,Q24
?b 0. 0,000 5.082E-12 4ait 99750F-13 1,000
27 0. 0.000 1.854E-12 .769 O 0,000
28 0. 0.000 0, 0.000 5.363E-13 1,000
79 1.317E-13 1.000 1.72?E-13 1.000 1,137E-13 1.000
30 0. 0.000 0. 0.000 1.112E-13 1.000
31 0. 0.000 5o906E-12 1.000 0, 0.000
32 01 0.000 1.037E-13 1,000 o 0.000
33 01 0.000 0. 0.000 0 0.000
34 0. 0,000 t1505E-13 16000 0. 0,000
35 0. 0.000 1.560E-13 1.000 3.101E-12 1,000
36 0. 0,000 0. 0'000 1#560E-13 1.000
17 7.800E-14 1.000 6.243E-13 .346 3.120E-13 .495
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(n-n)
CLAVICLE

ENERGY SIN IBIN 2 B)IN 3
GRO1uP RESPONSE FSD RESPONSE FS() RESPONSE FSD1 4.d4l7E-lo .116 6*761E-10 .108 5*176E-lo .1062 4,.954E-10 .107 So943E-i0 glib 6.158E-1o 610?3 3,,629E-10 '131 6,S44E-I0 .100 5004OF-10 .114

'5 4.729E-1o .122 S*097E-10 .109 5,563E-to .100S 4.254E-10 '137 6,390Emlo .104 'J.56bE-10 .1336 4,790E-to .132 5.063E-10 .122 4.481E-1o .1237 3.831E-io .133 S.18aEm10 9112 4,58SE-10 .1278 4,166E-10 .128 4.780E-10 .118k 3.559F-IO 91349 3,724E-io '145 59620E-10 .118 3,499E-I0 .14110 3,500F.10 .140 4,567E-10 .126 3,42SE-10 .15O11 3,7%9E-1o l151 4,939Ew10 .128 3.984E-10 .13812 3,561E-io .155 3.969Efti0 *146 3,947E-10 .13513 3,ISTE-1o .163 4,357EmiO .139 2*315E-10 .197
t4 3.t33E-to t140 497OIE-t0 .138 2,89'SE-10 016115 2.259E-10 .194 4,443E.-to .132 2,677E-10 918316 2,960E-to .174 3.237E-io 9154 2.96SE-10 916q17 2,807E-1o .163 2,443E-io 9202 1.571E-to 123?
1a 1197ME-to .211 2,196E.10 .197 1,807E-io .22819 1,510E-io .223 21317E-10 .192 1.895E-ej .?38
?0 1.612E-to .242 2#67SEot0 9173 10874E.10 .21021 1.059E-io .249 1.591E-10 9214 7.107E-lt 9324?2 6,267E-11 .253 8.06?E-11 .199 3.260E-11 e327
23 1,533E-11 .3o7 4*751E-11 0193 1,944E-11 o334
?4 1.4S3E-11 .318 2*206E-11 .260 1.,253E-ii o320PS 5,716F-12 .391 3o907E-12 o47? 4.8t4E-12 .408
?6 6.188E-t2 .373 5.473E-1? 944'5 2,599E-12 .87927 2.733E-12 o582 39309Eu1? 0580 1,536E-12 0855?a 7.15SE-13 1,000 6991E-12 .814 5,553E-13 .797
29 5.107E-13 .798 9.19SE-12 .742 5*682E-12 993210 0. 0.000 6.71SE-12 *908 0. 00000
31 2,673E-12 0971 0., 0.000 0. 0.00032 1.684E-12 1.000 1.24BE-13 1.000 29271E-13 .711
33 5.178SE-12 1,000 0, 00000 3.813E*12 1.00034 5a973E.12 1,000 09 04000 4.b32E.12 1.000
A5 1,Sb0E-t3 t,000 0, 0.000 1,560E-13 1.000
36 0. 0.000 5*180E-12 1.000 5.336E.1,I 971

37 1,404E-12 .249 2,262E-12 e201 1,404F-12 .236
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ENERGY BIN 4 8TN S BIN 6
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSO

I 3.7p0E-10 .135 5.578E-10 .105 7.289E-10 .096
2 3.740E-1O .127 S.430E-10 .11 b.649E-10 .106
3 4.375E-i0 .128 4o7IIE-IO ,137 50762E-10 I'llb

4 4o94E-10 .109 4o994E-iO .111 6.384E-10 .102
5 4,830E-10 .120 S.075E-10 .1?7 5.56IE-10 .110
6 3,398E-10 .141 3,156L-10 .144 6.195EtO ,ito
7 3.35SE-to ,132 4,837E-10 0123 5,306E-O .128
8 3.474E-10 .138 3.12E-10 .10 4.400E-10 123
q 2,494E-10 .148 3.785E-10 .135 5.182E-10 .125
10 2,o79E-10 .182 4S051-10 .121 4.762E-tO .119
11 3.4?1E-1O .150 31374E-10 .135 3.995E-10 .128
12 2,448E-10 .187 1.311E-10 .150 3.842E-10 .135
13 I.RtlE-10 .187 39870E-10 .149 49404E-10 .t3b
t4 1.888E-10 202 2,971E-10 .178 5.217F-10 .109
15 2.004E-10 ,188 2.89RE-10 .191 4.290E-10 .141
16 1.304E-10 252 2.269E-10 .1P3 3.613E-10 .157
17 lo.64E-to .260 2.120E-10 .186 3,283E-10 *i3
18 9,828E-1t .294 1.317E-10 .230 2.585E-10 178
19 5,082E-11 .489 1.225E-10 .254 2,547E-10 '191
20 8.690E-ii .314 1.515E-10 .243 2.609E-10 .203
21 4.259E-11 .402 7.4b8E-11 .331 1.553E-10 .226
?2 10168E-11 ,523 39024E-11 .319 6.928E-11 .219
23 3.821E-12 .712 1,132E-11 .453 5.5b1E-lI .245
24 1,667E-11 .661 5.79E12 '494 29280E-11 .?62
25 4,034E-12 ,513 2,789E-I? .523 2,300E1-I .278
?6 3,118E-12 .530 2*t50E-13 1,000 1.095F-11 .291
P7 1,112E-13 1.000 3.3S7F-12 .499 1.340E-1l ,447

28 0. 0.000 50323E-13 1.000 S.720E-12 .732
29 2.900E-13 1.000 3.900E-13 1.000 6.OO6E12 .859
10 0. 0.000 0. 0.000 1.560E-13 1.000
31 0, 0.000 0. 0.000 5.900E-12 .95a
32 0. 0.000 0, 0.000 7.829F-12 .961
33 3.604E12 1.000 8.957E-14 1.000 b.557E-12 .696
34 0, 0.000 41029E-? v965 1,OiSE-11 .685
35 0, 0.000 1.501E-13 1.000 3.097E-12 .Q57
36 0. 0.000 0. 0.000 0. 0,000

37 3.890F-13 .442 1.403E-1? .223 390OF-12 .166
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ENERGY RIN 7 BIN R 6IN 9
GRlIIP RESPONSF FSD RESPONSE FSD RESPONSE FSD

I 2.880E-10 ,135 2%855E-10 ,129 a,952F-tO ,109

2 4.193E-10 .130 3.364E-10 .128 4.898E-10 .115
3 3,263E-10 .ss ?0389E-10 .16 4.9SSF-lO .115
4 3.72E-lO .150 1970E-tO .181 0.7?4F-10 .1

5 3.2RIE-10 .144 ?.202E-10 ,lb 3982F-1o .12q

6 3.773E10 .138 2.936E-10 .142 3.942E-10 .137

7 2.963E-10 .150 2,920E-10 .138 3.889E-10 ,12h
8 3.049E-10 .t51 1,730E-l0 .186 3,476F-10 .148
9 2.227E-10 .172 t.SbIE-10 .IRb 3.185E-lo .150
10 2.067E-10 .188 1.676E-10 .11 3.598E-tO .138
11 3,128E-10 .180 1.70SE-10 .193 4.918F-10 .134
12 t,935E-l0 .198 3,0QE-10 ,206 3.19SE-tO .157
13 2.657E-1O .167 1.057E-10 .322 4.300E-10 .1.i
14 2.232E-to .174 Q.089E-1i .274 4.265E-10 .128
15 1.720E-10 .205 9.208E-11 .27b 3.225E-10 .154
16 1.282E'10 .269 3.?89E-11 .478 3.274E-10 .155
17 1,512E-10 .242 4.S73E-11 .19 2.419E-10 .177
18 1,596E-0 ,241 3,327E-11 .446 2.021F-10 .)oi
19 7.032E-11 .351 4.912E-11 .400 t.473 E-o .234
20 5,730E-11 .379 5.311E-11 .00 1.206E-10 .246
21 5.602E11 .408 2,272E-12 .682 9.92SE-11 .?63
22 9.303E-12 .523 A.502E-13 1.000 3,488E-11 ,325

23 4.249E12 .495 P.702E-12 ,716 1.819E-11 9276
?4 2.690E-12 ,737 0. 0.000 6.OOOE-12 .404
25 0. 0,000 0. 0.000 5,632E-12 ,388

26 1:087E-12 .902 0. 0,000 3,524E-12 .065
?7 0. 0.000 0. 0.000 5.9OOE-12 .00O
28 O 0.000 0. 0.000 6o435E-13 'g04
?9 0, 0.000 0. 04000 0. 0,000
30 O 0.000 O. 0.000 3.840E-13 .587
31 0. 0.000 0. 0.000 1,762E-12 1.000
32 3.385E-12 1.000 0. 0.000 2.51SE-12 1.000
33 1.210E-13 1.000 0. 0.000 5,961E-12 1.000

34 O 0,000 0. 0.000 1.094E013 19000

i5 0 0.000 0. 0.000 1.043E-13 1.000
36 2.99SE-13 .705 0. 0.000 0. 0.000
37 1.559E-13 .705 3.119E-13 .495 1.248E-12 .254
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ENERGY RIN 10 HTN 11 RIN 12GROUP RESPONSE FSD RESPONSF FSD RESPONSE FSO
1 8.518Eo10 117 P9217E-1( 1112 3.03OF-Io 14b2 ,OItlE-1O '120 1.888E-10 014$ 2,b74E-1O .1503 08.7OE-1o 111 2,268E-tO ,ios 2,210E-1o .169
4 4,164E-10 .120 1,771E-10 .115 2,257E-t0 .160
5 3,777E-10 .139 1,750E-10 .166 t.513E-10 .195
6 3179E-1O .140 ?,3'QE-tU .171 2.733E-lo .158
7 4.398E-lo .127 1,531E-10 .10 2*189E-IO .183
8 4.240E-10 .127 1,49PE-lO .193 2.225F-10 .188
9 3,428E-10 .151 1,162E-1o .219 2.062F-o .195

10 3,6qIE-1O .142 R.Sb7E-11 .251 2,16SE-10 .17211 3,287E-10 .167 ?.070E-10 .182 1,9b2E-10 ,?10
12 2.628E-10 .186 1,84SE-IO .2?b 1.718F-to .?16
13 3.307E-10 '150 1,224E-10 .286 1*374F-10 .240
14 2.192F-10 .192 7,094E-11 .305 9,223E-11 ?bM
is 3,S1SE-o ,186 7,45E-1 .554 1,120E-1o ,271
16 2.b2E-lo .188 4,683E-11 .409 8.701E-11 .167
17 19811E-10 0214 ..Ib-E-11 5729 9.381E-l ,31318 1,470E-10 . 214 3,230E-11 *49 1,354E-10 11273

19 3,98E-11 .284 1.31E- 10.000 .1725F-13 106b?0 1.239E-10 ,207 1, 360E- t .000 4.7?1E-1 1 .394
21 7.238E-11 .291 0. 0.000 2.782E-11 .521
?2 3,893E-11 .302 09 OOnO 4.125F-13 1.000
?3 1.2A8-11 .294 0. 0000 4,13E-12 .474

24 19461E-11 .344 0O 0.000 2.8111-12 .69725 1.'36E-11 .512 0 0.000 1,04SE-12 .q0?
26 1,037E-12 .905 01 0.000 9.057E-13 ,800
V8 ,27E-12 '50 0, 0,000 0, 0.000
?7 5.102E-13 .78 0, 0,000 0. 0.000
?9 ,81E-13 .850 0. 0.000 0. 0.000
30 5601E-12 1,000 0, 0.000 o. 0.00031 O1 0.000 O, 00000 O, 0,000
3? 1.881E-12 1,000 0, O,OnO O. 01000
33 4,824E-12 .720 01 01000 00 0.000
34 4.983E-12 1.000 0, 0,000 1,262E-13 1.000
35 01 0.000 0, 0.000 4.652E-12 t.OUO
36 5.180E1-2 1.000 0, 0.000 1.501E-13 1.000
37 1.018E-12 .267 0o 0.000 1.560E-13 .705
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(n-fl)
REFERENCE MAN

ENERGY BIN I BIN 2 HIN 3
GROUP RESPONSE FSD RESPUNSE FSu) RESPONSE F30~

I 3.327E-t0 *lijo 91299E-10 .102 *i.WE-t0 .120
2 2.595E-10 .152 4.626E.10 611L4 2.938E-to 91V7
3 2.5obE-1Q .163 L*.02SE-1o 91?0 3.002k-to 9140
'4 2.751E-10 1158 3.79?E-10 .1?8 2.147BE-to .157
5 2.64JIE-1O e160 3.73SE-10 *126 2,7qoE-lo .1'sl
6 2.7P2F-10 1159 1*7t02E-10 .113 2.617E-io .tss
7 2.349E-to .168 3,630E-10 .137 2,33bE-10 Ib
8 1,972E-io .211 3.568E-io .1140 2.?62E-to .17M
9 1.6L*7F-0 .226 3,307E-to .151 2.2ROE-Io .187

10 2.075E-lo .193 3,377E-10 *1's7 2.221E-1o .166
11 I.Q77F-to .235 3,1148E-10 .l5'I 1,73'4F-to .223
12 1,502E-10 .27S 3.006E-10 .1b5 1.627F-to .2'42
13 1,360E-10 .276 2,526E-10 .184 1.8S7E-10 .234
14 1.2137E1o .323 ?."4'9E-10 .191 1.309F-to .2147
Is 1.269E-10 .310 2.017E-10 *213 1.019E-10 .365
16 1.040OE-10 o425 1.5S40F - 10 .30b 90103F-ti .390
17 8,og8E-11 .141Q 1*30SE-iO *261 9.503F-11 .320
18 7.7140Em11 .494 t.072E-10 0289 7.o35F-t1 1411
19 6.5SF-11  *459 1.2141E-10 .319 5.8s6E-11 .Soo
20 3,696F-11 .71c; A.767E-1t .5147 2,997E-11 .()92
21 2.908F-it .7h0 S,14SE-l1 .1497 1.772E-ii 06b0
?2 1.2A6E-1I .712 2*021E-11 .5Qt 6.1492E-12 .7,q
23 &.S50Em12 C~i9 7.5141E-12 .bbos 3.053E-12 .729
214 3.503E-12 .737 4.887F-12 97n9 2o8142E-12 .765
25 1,737E-12 .860 597'42E-1? .754 J.141OE-13 .792
76 1.062E-12 063q 3.140SE-l2 .591 5,.991E-t3 .795
?7 4.642E-13 .573 1,539E-12 95q8 l.079E-13 *899
P8 3.LI7oE-i3 .642 2,938E-13 9601 2.3OlE-13 .992
29 1,337E-12 0826 t.OIOE..12 .907 91091E-14 *93?
10 1.374E-13 1.000 1,604E12 .980 Se292E-13 q0o9

11 7.108~- 3 .997 1680E.12 .990 .8EI 100
32 to83SE-13 1.000 196145E-tP .957 l.7146F-1.a .9ib
33 7.130E-t3 1.000 2,051E-12 .988 7.8b7E-13 .7b14314 1.19?F-13 1,000 1.86OF-13 s695 7.M1JE-14 1.000
35 4.427E-t3 1.000 S.375Ew1M 1.000 2.1496E-15 1.000
36 5.61'4E-14 1,000 1.586E-t3 .99s 2.142bE-t2 *99
17 3.1400E-13 .686 7,556E-13 .307 2e029E-13 .6o9
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ENERGY RIN 4 HTN 9 HIN 6
GROIJP RESPONSE FSD RFSPONSF FS() RESPONSE FSD

1 4.blF-10 .113 S.61SE-0 .107 4108bE-tO ,114
2 4.750E-1O .1114 5.439E-l .101 4.202E-10 .117
3 4.193E-10 .1?6 4.299E-10 .117 3.877F-10 .124
4 5.039F-10 .111 5,007E-10 .1i7 4.081E-10 .119
9 4.714E-10 .114 £.283E-ln .1?4 4.O4E-10 .12r

6 4.637E-10 .116 4.SbE-1O .127 4.q8bE-to .123
7 4.497E-10 .tIA 4.358E-l0 ,122 3.398F-10 141
8 4.147E-1O .134 . I4 -10 .1?4 2.8?0E-tO .t5a
9 3.76E-10 .141 3.94SE-10 .1?9 3.514E-10 *134

to 3.475E-10 .147 3.042E-10 .15t 3.434F-to *140
11 3.341E-tO .15 3.38SE-10 .l a f.)85bE-to .1(7

2 3.147E-10 .169 I ,07SE-10 .166 2.b1OF-0 o 17d

13 3.091S-bo .18 ?,986E-1o .170 ,.330F-10 '194
14 2.530E-10 .176 ?.936E-io .16b 2,0671-10 .207
1s 3,13SE-10 .173 ,410E-10 .IQM 1.989F-tO .?I"
16 2.061E-10 .229 1.99?E-10 .2?0 1.309E-10 '291
17 1,982F-10 .213 1,82qE-10 .21b 9.724E-11 .311
18 1,332F-10 .25 1.622E- 10 .250 1,209E-1o .295
IQ 1.209E-10 ,317 1.716E-10 .256 1.04?E-1o ,363
20 1.065E-10 .325 1.3o8E-10 .293 1.179E-10 .35b
;1 b.100E'11 ,378 9.78SE-11 .410 3,856E-11 *589

P? 2.733E-11 0476 2.4blE-11 .595 1.21OF-I1 .433
23 1.230E-11 o408 1.616E-11 . 35 6.237E-12 .520
?4 1.103E-11 .486 6.910E-12 .704 3,4A9E-12 .495
5 6,719E-1? .703 1,008E-11 .795 2.855E-12 .128
-6 3.635E-12 .611 1,735E-1? .517 1.71?E-12 .793
?7 1.082E-11 .849 1.591E-I? .768 1.797E-12 .658
2A 6,631E-12 ,Ai 6,148E-11 .548 5.796F-13 .785

?Q 7.313E-14 1.000 4.22E-1? .7q0 1.112E-12 *937
30 9.090E-13 ,761 7.300E-12 .896 3,80E-14 1.000
31 4.110E-12 9937 ?,874E-1? .941 b.08E-13 .986

32 2,6Q4F-12 0982 t.600E-13 .862 1,449E-12 .o01

33 5,b78E-13 .922 ?2.22?E-12 q19 3,143E-13 ,067
34 1.533E-12 .859 3.714E-12 .716 5.948F-13 .980

35 2.059E-12 .711 3.099E-12 .992 1.091E-12 .981
36 2.234E-13 .838 7,150E-13 .991 1.155F-12 .751
17 8,919F-13 .352 7.851E-13 .447 5.085E-13 bO8
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ENFPGY RIN 7 BIN A RIN 9
G9OIP PESPONSE FSD RESPONSF FSD RESPOJNSE FSn

I 3.255E-10 .125 S.532E-10 .105 4,099E-10 6113
2 3.461E-10 .133 6.079E-10 .104 3.989E-10 .124
3 3.201E-10 ,129 4.bb3E-10 .115 i,44lE-tO ,133
4 2.842F-10 .150 S.052E-10 .112 3,74bE-10 .123
5 2.779E-1O .148 S.127E-10 6113 3.720E-10 .133
6 ?.570E-10 .15? .042E-10 .115 3,4blE-lO ,137
7 2,735F-10 147 5,096E-10 ,116 3.743F-10 .135
8 2.383F-10 915q .570E-1 .128 3.558E-10 .135

9 2.168F-10 .173 a.841E-10 .117 2.93SE-10 .17
I0 2.?62E-10 .173 3.783E-10 .143 2.762F-10 .lt8
I1 1.67F-10 ,?2( 4,343E-10 .138 2,b03L-10 .19

I? 2,11obF1o .?11 3.791E-10 ,163 2.818E-10 .187
13 1.609E-10 ,236 3.329E-10 .1i5 2.343F-10 ,198
14 1,137E-10 ,286 3,619E-10 .152 2.029E-10 .237
5 1oIQ6E-10 ,302 3,09?E-10 .164 2,013E-10 .?17

I6 1.070E-10 .383 ?.651E-10 ,191 1.493E-10 .?86
17 b.sbE- 11 ,343 1,749E-10 .24b 9.889E-11 ,146
18 5.495E-11 4413 2.10PE-10 .213 1.205F-t0 .3o0
19 6,524F-ti .575 1.782E-10 .235 i.I48E-to .313
?0 2.738E-11 *97Q 1,81E-10 .243 SI9OE-11 .535

21 1.04OF-t1 .748 9.10SE-11 .313 4.571E-11 .S73
P2 5.375F-i2 .631 3,116E-11 ,400 1.7AI1E-I1 .631
23 1.803E-12 .853 2.bSE-11 e410 5,421E-12 1951

P4 1.419E-12 § 9.6o9E-12 .498 3,162E-12 a4b2
25 3.509E-13 0978 3,707E-12 0b53 1951E-12 9778
26 3.292E-i3 .928 S.330E-12 .818 1o441E-12 A?2
P7 1.59aE-13 .808 1,832E-12 081b 19218k-12 ,619
PR t.513E-12 ,848 q,792E-13 .754 1.78E-13 .QbO
P9 0. 0.000 1.110E-12 .700 3.703E-13 ,954
30 0. 0.000 7.87?E-12 .747 3,882E-13 .802

31 2,o6E-t3 1,000 1.950E-12 .908 1,qSbE-12 ,q48
32 5,4l6E-t4 1.000 .03?L-12 .963 2,787F-12 0938
33 1.935E-15 1,000 4,840E-12 .947 q.oS4E-13 .74?
34 7,121E-13 1,000 3.97E-12 .977 1.835E-13 q91?
35 0. 0.000 4,634E-13 .91O 3,497E-13 .870

36 5,331E-13 ,qo0 2.59SE-12 '99b II43E-13 1.000
37 1,38E-13 .558 1,39SE-12 .248 4,536E-13 .672
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'I

FNERGY BIN 1O 6YN 11 BIN 12
GRUP RESPONSE FSD RESPONSE FSD RESPUNSE FSD

I 2.876E-10 .131 5.557E-10 .103 2.114F-10 .1!,2
2 20850E-t0 .11.3 4,659E-10 0119 2.058E-=U .165
3 2.4ROE-10 .137 5.lAE-10 0109 1.894E-10 .165
' 2.4alE.1o .15R 4.55E10 .110 1.71aE-Io *187
5 2.30SE-t0 .153 4.43F-l0 .I0 1.609Eo0 .198
6 2.093E-10 .177 4.794E-10 .11 1.859E-10 .176
7 2o.307E10 .b3 4.l6E-10 .128 1.768F-l0 .197
8 2.178F-10 .185 4.*013E-10 .136 1.522E-1o .219
9 2.012F-10 .178 4.188E-1O .131 1.334E-1u .215

10 1.63TE'i0 .217 3.680E-10 .117 1.34FEo10 .5b
it 1o644E-IO .219 3.604E-1O .141 1.148E-10 .P75
12 1.630E-10 .229 3.465E-10 .14W 1.179E-1O .277
13 l.253E-10 .270 P.549E-10 .IA1 1.121E-10 .272
14 1.251E-t0 .267 2.3b2E-10 .lA4 8.124E-11 .II
15 q.qgSE-11 .329 2.6bOE-10 .189 b.743F-11 .149
16 6.299E-11 .40c) 1.960E-10 .236 5.902E-11 .4145
17 5.801E-11 .422 1.53SE-10 .238 4.229E-1 .1469
18 5.219E-11 1434 1.76SE-10 .24 3.713E-11 .648
19 5.1401E-11 *459 1.098E-10 .280 2.614F-11 0590

?0 2.844 -11 .750 9.690E-11 .331 2.499F-11 .655
21 8.930E12 .853 4.688E-lt .476 1.034E-lI .770
22 4.360E-12 .730 2.47QE-11 .49 5.922E-12 .873
23 1.861E-12 .818 t.160E-l1 .481 1.286E-12 .909
24 1.543F12 .912 8.187E-12 .804 9.167E-13 .778
25 1.305E-12 .578 5.482E-12 .574 1.l1OE-12 .703
26 2.200E-13 .732 t.506E-12 *517 3.b9OE-13 .804
?7 3.328F-13 .760 1.S8E-12 .6A4 2.379E-13 1.000
28 8.164F-15 .798 9.871E-13 .840 1.008E-12 .qbS

Q 1o4t15E-13 .858 2.0o9E-12 .947 ?.160E-15 1.000

30 1.411E-12 .982 1.042E-12 .7A7 1.34bF-14 1.000
it l.591F-I4 1.000 1.487E-12 .865 0. 0.000
32 3.OIOE-14 1.000 3.228E-12 .7b5 I.60E-13 1.000
33 1.039F-12 .982 l.512E-13 s779 0. 0.000
34 4.332E-13 .9o5 9oq28E-13 .921 2.0OOE-15 1.000
35 I.5?4E-14 1.000 1.5?RL-13 .770 1.334E-13 1.000
3b 8.2A8E-4 1.000 3.489E-12 .794 5.365E-15 1.000
37 9,281E'14 .884 6.437E-13 .401 ?.320E-13 .671
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AZIMUTHAL AND POLAR ANGLE-DIFFERENTIAL DOSE

DEPOSITION FACTORS

Gamma Ray Dose Deposition From Incident Neutron Fluence (n-y)

PELVIS

ENEQGY SIN I SIN 2 BIN 3
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSD

I 8.405E1"?* .311 1.414E-11 ,28O 1,734E-11 o339
2 1.163E-11 .359 1,483E-11 .294 1,01SE-11 ,361
3 1,110E.1! .299 1.718E-11 ,258 1,305E-11 .300
4 9,792E-12 1281 2.249E-11 ,2o0 2,792E-11 o292
5 7,609E-12 .360 1.602E-11 o272 1.243E-11 .a6
6 1,499E-11 ,339 2.901E-ll .264 2,419E-11 .?87
7 5,308E-12 .288 ?,27qE.11 .334 2,130E-t1 ,?88
8 8.685E-t2 .327 2.235E-11 .278 9,001F-12 .321
9 1.iOOE-tl .397 3.673E-11 .215 I.IRSE-II .3?0

10 O.985E-12 .700 1.317E-11 .347 1016E-tt .4128
if 1.867E-11 .387 1,50?E-11 .404 8,965F-12 ,133
12 1,6qSE'11 ,424 1.579E-11 .403 4,80bE-12 ,512
13 7,243E-12 ,546 1.343E-11 .431 4#720E-12 ,555
14 5.507E-12 .591 2.865E-1t *331 3.271E-12 'b2
15 3,304E-12 .574 1.312E-11 ,388 5,829E-12 *759
16 IeORSE-12 .793 1.999E-11 .351 1.037E-11 .47
17 11R8E-11 .443 2.080E-11 .327 1,127E'11 ,J5
18 !,149E12 .583 2.OOE-11 .369 7,640E-12 ,68?
19 8,766E-12 590 7.693E-12 .606 1400E-11 .4b2
?o 1.9R9E-12 543 3.4bOE-l1 o307 2#4ObE-11 ,354
21 6,988E-12 .725 1.313E-11 .410 1*022E-ii .425
22 5.279E-12 ,567 ,60B8E-11 9341 1.474E-12 .467
23 3,UIIE-12 .567 1.101E-11 .380 4.927E-12 .630
?4 2,682F-12 ,963 9.482E-12 .779 2.818E-12 ,935
25 3,706E-12 744 1,587E-11 .396 6o198E-12 .674
26 2.90Et2 10,00 1.426E-11 ,531 6,692E-12 .842
27 0. 0.000 2.317E-11 .408 8#194E-12 .727
?8 4,288E'12 1.000 9,798E-12 .731 1,697E-12 1.000
29 9,27E-t2 .602 1.917E-11 ,417 7.83E-12 .78m
30 8,34?7E-12 .713 1,877E-11 ,b?2 4,934E12 .766
31 0. 0.000 6.108E-12 v711 o 0.000
32 2,212E-12 1.000 1.356E-11 .383 8.384E-12 .632
33 5,578E-12 o712 2.217E-11 9353 8.077E-12 .791
34 2.624E-12 1.000 I.SOE-11 .515 3.092E-12 1.000
35 2.509E-12 1,000 5,324E-1? .707 3.914E-1Z 1.000
36 0. 0.000 5.941E-12 1o000 0. 0,000
37 8,578E-13 .867 4,242E-12 .379 3,517E-12 ,431

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY AIN 4 BIN 5 RIN 6
GROUP RESPONSE FSD PESPONSF FSO RESPONSE FSD

I 2.112F-11* .260 21798E-tI *285 2oa00E-11 ??3
2 2,600E-11 .232 2098E-11 9238 294OIE-11 '240
3 1.499E-11 .194 2.055E-11 .2SO 20818E-tl .249
4 5.00SE-1i .195 t,958E-1t .300 2.OS9E-tl .?43
5 ?s49'IE-tl *?95 2.082E-11 .237 2*785f-11 1?61)
6 ?.SOSE-tl .246 ?,601E-11 .242 3.701E-11 .258
7 1.6SOE-11 ,254 2.99E-11 .236 21995F-11 1?32
a t.467E-11 '?79 3.3SOE-11 9235 3ob72E-11 0;-)9
9 2,258E-t .306 2.849E-11 .275 2,4476-11 '290

t0 2.374E-11 .288 3,634E-11 .242 2olO5E-11 .303
11 1.771E-11 .333 3,266E-11 .259 2oO?4E-11 .305
12 1.691E-11 .369 2,579E-11 .34S 2.540E-11 .287
13 1.494F-1i '414 7,3Z9E-12 *417 2e87bE-11 .317
14 2.243E-11 .29S 1,I30E-1i .380 2.323E-11 .292
15 1.347Emt1 .397 2,47SE-11 .402 1*407E-It 41175
16 1,44I6E-11 .393 1,924E-11 e392 2.M59r-11 .03
17 '.314E-12 '3b0 4,718E-11 029;s 2.330fE1! o367
IR 2.OOIE-11 4b8 2,728E-11 .281 3.136F-11 .285
19 l.5I0F-11 048 ?.184E-11 .364 1.7f7E1l .332
20 9.888F-12 .529 2.286F-11 9334 3012oE-11 .?87
?1 1.469E-ti .372 2,273E-ii 9354J 3,264E-11 .?7?
?2 14550Ei1 *339 1.618E-11 .330 2,276E-11 *'507
23 lotT8E-11 ,35q 1,327E-11 .333 1,612E-11 .325
20 5.259E-12 S5O5 2,757E-,l .2q5 lob86E-11 913
?S 9.5 5E-t? S547 1.815E-11 .383 2,62SE-11 .370
26 2,743E-11 .009 1.76SE-11 v410 2,286E-12 .632
27 1,745F-11 .425 3.521E-11 o316 1,4745E-11 asl5
?8 2.3blE"1,2 ,788 1.73SE-11 s437 1.483E-I1 .557
;?9 1.802E-1i 0414 1.741E-11 e481 1.043E-11 083
30 1,655E-11 .391 1.340E-11 .380 1.74SE-it .1403
31 1,874E-11 .348 11O7SE-1I .460 2e02bE-11 .4b2
352 1.690E-11 .345 9,230E-12 .501 2o3b8E-hl .383
'53 1,170E-11 .445 1.7E-11 .447 ?.28OF>'11 .397
34 I.S33E-11 '408 2.237E-11 .443 2,13bE-11 .505
35 1,365E-11 .423 I.M1E-tl #6t9 2*366E-11 .473
36 11843F11 .497 1,959E-11 .681 1.359E-11 Asgq
37 7,094E-12 *359 8,670E-12 03A6 5e460E-t2 .301
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ENERGY SIN 7 SIN 8 BIN 9
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSI)

I 6.837E-12 .295 2.294E-11 .315 1.755F-I .?S5
2 1,150E-11 .223 3,449E-11 .240 1.911E-11 ,?24
3 2.016E-11 .246 t.97SE-11 .3P2 2.763E-11 .?21
4 1,457E-t1 ,299 3.237E-1l ,22b 2.91OE-11 ,?q4
5 1.823F-11 .246 4,39AE-11 .194 2,778E-11 .20q
6 1,670E-11 .301 2.031E-11 s262 2,194E-11 ,222
7 1,457E-11 .340 3,943E-11 .2?9 1.486F-11 .'81
8 1.671E-11 ,309 2.457E-11 .304 2.5t3E-11 .282

9 1.486E-tt ,290 2,614E-11 9277 2.292E-11 ,281
to 1.974E-11 .360 !,736E-11 ,280 i,724E-11 ,30 Q

11 1,2BE-tt ,354 3,104E-1l .273 I.403E-11 .324
12 1.319E-t! ,490 !,376E-t1 .353 1.559FE-11 .433
13 1.266E-11 .440 2.73?E-t1 .337 1.889E-11 'L3's

14 2,792E-11 '313 2.247E-11 e294 1.617E-tt .416

15 1,007E-11 0474 3.901E-11 ,303 1,504E-11 ,319

16 1.5$2E-tt ,36l 2,319E-11 .341 1.107E-11 .452

17 t,231E-t1 .430 1,52?E-11 3549 7.822F-12 .483

18 5.722E-13 ,590 1,740E-1I ,318 l,989E-l1 035b
19 1.099E-tt .575 2.219E-11 .313 5.408E-12 .418

20 6.921E-12 ,567 1,838E-11 ,410 3.140E-11 .1's
21 7,083E-t2 ,425 1,920F-11 9370 2,791E-l1 .323

?2 3,741E-12 ,864 t.982E-11 ,281 1,b32E-11 .317

23 5,qSE12 .486 2.870E-11 .269 8.732E-12 .193
24 6.509F-12 ,650 .709E-tt .293 8,423E-12 ,540
25 1,003E-11 .527 2,205E-11 .353 b,594E-12 .9b

26 3,855E-12 .866 2.168E-11 e349 7.Oa4E-12 .539
27 0. 0.000 2.195E-1l e364 1,631E-11 432
28 5,916E°12 .604 j.59AE-'l .555 1.531F-1I ,4bt
29 0, 0.000 .987E-11 0315 1,553E-11 .439
30 2,31bE-12 1.000 3.36tE-11 e292 8,249E-12 .635

31 1,128E-11 .504 1.546E-11 9406 1.816E-11 ,4b0
32 1,262E-t1 .482 1,248E-11 ,445 1.84bF-11 .370

33 1,901E-12 1.000 2.420E-11 .321 i.932E-11 430

34 1.846E-12 ,892 1,822E-11 .389 1,436E-11 .426
35 4,619F-12 1.000 3.74qE-11 .302 40587E11 .747
36 7,443E-13 1.000 3.902E-11 .653 6.171E-12 1,000
37 3.465Ei13 .621 7.58BE'12 .426 4,299E-12 ,13Q
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ENERGY BIN 10 BIN 11 BIN 12
GRnUP RESPONSE FSD RESPONSE FSD RESPONSE FSD

I 10530E-11 .278 2.538Ewl1 0240 1.053E-11 ?414
2 l.559E-t1 .278 ?.095E-11 62S9 99150E-12 .300
3 I.8'2E-t1 .382 3,413E-1t .2A8 5,498E-12 .455
4 2.365E-11 .290 2,994E-11 9237 1.262E-11 .350
5 2.186Fo11 .303 20309EW11 .251 t9942F-ll so3
b 24 1|9E-ii .31s 2,673E-l1 0199 1,857E-11 397
7 2.391E-!i .299 2,986E-11 9248 1,417E-11 *?918 2.125E-!1 .289 3,159E-11 ,293 1,b78E-tl .356
9 8.059E-12 o446 19434E-11 .398 2.lb8E-t1 9321

10 1*755E-11 .318 3,31?E-11 ,271 10b8E-l1 .386
11 1.194E-11 .439 20299E-11 9378 10113E-t1 .549
12 1.05bE-I1 .449 1,233E-11 .419 5,876E-12 .631
i 1.057E-11 .475 1,637E-11 ,370 9,30oE-12 .559
14 1.134E-11 .395 2.321E-1i .305 1,098E-ti .%44
15 5,669E-12 .740 2,01RE-1l .314 4.888E-12 .64q
16 5.123E-12 .497 2,464E-11 .4?8 9,472E-12 .50?
17 1.576E-t! .419 2,526E-11 .394 3.732E-12 .603
18 1.659E-11 .394 1.838E-11 938o 39334E-12 .678
19 5.050E-12 .409 3.429E-11 9256 1,346E-11 .520
20 8*278E-t2 .529 1°239E-i1 ,SO 5,682E-12 572
?1 7.048E-12 .528 ?.OlOE-11 .329 5,442E-12 .544
2 5.369E-12 .456 1.490E-11 .300 3.825E-12 .35823 2.355E-12 .948 1.664F-11 .315 b,095E-12 .512
24 2.957E-12 .699 2,122E-i .353 4*208E-12 .629
25 2,596E-12 .631 2.022E-11 .387 3,424F-12 .771
26 9.301E-12 .725 8.39E-12 .570 2,417E-12 ,9ql
27 2.833E-12 .772 4.873E-12 .9%6 0. 0.000
28 5.228E-12 .744 2*853Em11 .416 O 0.000
29 7.205E-12 .581 1.533E-11 .411 8,198E-12 ,97Q
30 1.741E-12 *738 9,840E-12 .546 4,418E-12 .70b
31 8.509F-12 534 5.343E-12 556 O 0.000
32 5.221E-12 ,683 3,26SE-11 .28O 3.032E-14 1.000
33 8.679E-12 .537 1.350E-11 9420 4.723E-12 .708
34 3.289E-13 1.000 1,826E-11 .449 4.993E-12 .71235 6.179E-12 .705 1,386E-11 .518 3.182E-12 1.000
36 7.160E-13 1.000 1.00E-11 .b89 0. 0.000
37 1.551E-12 .629 5,613E-12 .304 1,402E-12 9639

170



(n -y)

SPINE
ENERGY BIN I BIN 2 BIN 3
GROUP RESPONSE FSID RESPONSE FSI) RESPONSE FSD

t 1.907E-lt .301 ?.163E-1-1 .223 t~bP2Ell Oas
2 1.251E-tt .346 A,174E.12 12AS 2,111SF-1I .2s8
3 2.218E-tI .3141 1,873E-11 e266 2,326E-11 .?62
'a 5.960E-12 .231 1,7841E-11t .371 2,202E-11 .291
5 1.?1t5E-11 .328 ?,74OE-11 .270 1,668E-11 .?97
b 1.227E-11 .356 7.93qE-I? 9304 2,504E-11 .307
7 1.346F-t1 387 2.502F-11 .290 2,042E-11 O?q0
8 1,90BE-1I .325 i,571E-11 .302 1.543F-1l .254
9 9,6S8F-12 *40S 1,443E-ti .364 1,294E-11 4310

10 2,730E-11 .1312 ?.320E-11 .300 1.683E-11 .,;Is
11 4.32BE-12 *115(1 1.31PE-I1 S3A2 2.008F-tl .371
12 b6169E-t2 '51s t.606E-11 .378 I14IlE-11 .308
13 3.624E-12 .476 o,807E-t2 .493 1,363E-11 .426
14 6,775E-12 .536 I.048E-tt .406 1.572E-ti .392
15 6.139E-12 *606 1,1113E-11 e392 1,bl9E-J1 .377
lb 1,045E-it ,59q 1.330E-It .394~ 9.982E-12 ijb7
17 6,967E-12 *43S 2.071E-11 .338 7.921E-12 .393
ig 1,039E-il S559 6.047E-12 .542 1,629E-11 .387
19 1,306E-t1 .413 1.151E-11 .376 2,069E-11 .350
20 9,340E-l2 .478 8.78tE-12 .434 1,724E-11 ast5
21 8,208E-12 *379 1,323E-it .510 5.964F-12 .555
22 2,70SE-12 .654 9,628E-12 .490 l.117E-ti .481
23 3,790E-12 .414 9.33TE-12 .482 8,666E-12 '444
24 1.042E-11 .614 1.4b3E-1I .459 2,609E-t1 138
Ps 7,790E-12 .567 t,77SE-12 .582 1,480E-11 .473
26 1.053E-11 593 1,634E11 .452 1092E-12 .705
27 1.6qbE-11 .653 2.169E-it .62s 4.007FE12 1.000
p8 5.489E-12 .736 9*633E-12 .507 2.17YE-11 .422
29 2,352E-11 .343 7199SE-j? .495 t*462E-11 .4140
30 1.4t7E-12 19000 3.956E-12 .7n5 1.304E-1l Swo4

31 7.82SE-12 .771 7.25RE-12 0581 I.022E-11 1157
32 4.72SE-12 .595 1,647E-11 e476 39191Elt2 .706
33 1,925E-11 9411 1.fl5lE-11 .458 7,465E-12 .60 s
34 2.5t6E1t2 1.000 A,438E-1? .545 2,476E-12 19000
35 0. 00000 0. 0.000 5,960E-t2 .833

36 3o982E-t2 1.000 2.289E-11 *473 1.070E-11 .778
37 4.165E-12 .409 3,064E.-12 .442 2.964E-12 .440
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ENERGY RIN 4 BIN 5 BIN b
GPnUP RFSPONSE FSO HESPONSE FSD RESPONSE FSD

I 2,765F-11 *248 ?,65SE-11 ,259 2,079E-11 ,272
2 2.624E-11 25g 1.3'41E-11 .222 20275F-11 .303
3 3,436E-11 263 P.663E-11 ,298 2,288E-11 353
4 3,059E-1I1 236 .8b6E-11 .252 2.36E-11 ,257
5 2,58F-!1 ,247 1,703E-11 .250 1.772E-11 ,262
6 2.27bE-11 ,277 2.385E-11 .256 2,068E-11 .29
7 3,833E-11 ,266 1,778E-11 0299 1.942F-11 .236
9 2.234E-11 1258 2.756E-11 .389 2,459E-11 0?6A
9 1,619E-11 ,313 1,4QE-11 .356 2.327E-11 .252

10 2,234E-11 .284 1.55RE-11 9311 3,eBE-l1 ,5uo
11 2.742E-t1 .29s 1,643E-t1 .353 2*329E-11 .334
12 2.139E-11 .356 1,413E-11 .389 9.345E-12 .351
13 1,7s95E-l ,306 5,126E-12 '599 1.377F-tl ,377

1' 9,174E-t2 .371 1.485E-11 .305 1,915E-11 .3o2
15 8.197E-12 .484 2.192E-11 *331 2.655E-11 .312
16 ,94.0E-12 .592 1.212E-11 .515 2,299E-11 .317
17 8,131F-12 .192 .019E-11 ,384 8,192E-12 .513
1 2.377E-11 ,319 19617E-1t ,342 20074E-l .3468
19 1.899E-11 .313 1.86RE-11 ,337 1.704E-11 .U21
20 2.210E-11 4158 7.83PE-1? .462 1,559E-11 .399
21 3,08FE-11 .260 1,01?F-11 ,417 2,b82F-11 ,?96
22 2,566E-11 .300 1.956E-11 .322 1.69bE-11 ,378
23 1.931E-1t .265 2,50E-11 .303 2,015F-11 ,338
24 1,729E-tl .387 5,66OF-12 ,42 19b60-11 ,388
25 2,349E-11 .37S 9,384E-12 4170 1.lblE-11 433
26 2,986E-11 .365 2.359E-11 ,483 1,462E-11 .44
27 1.875E-11 4412 1.151E-11 ,413 1,699E-11 443
?8 1.603E-11 4135 2.027E-11 ,125 b.753E-12 .606
29 1.734E-1 1 1106 1.27BE-11 ,452 1,698F-11 160
30 2.133E-11 .498 1.659E-11 o602 1.079E-11 .450
31 21997E-11 *354 1,867E-11 ,416 b,.?8E-12 .761
32 1,175E-t1 ,40s 1.957E-11 .475 1,175E-11 ,182
33 2.38QE-l1 .317 2S71E-11 .336 1,444E-11 ,138
31 2,953E-11 .304 9,531E-12 576 19299E-11 ,499
35 2,318E-11 .389 2,219E-11 .812 7.070E-t2 ,705
36 1,166E-I .612 6.136E-12 e703 1,832E-12 1.000
37 1,164E-11 423 5.296E-12 0,57 2,374F-12 4120
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ENERGY RIN 7 RTN 8 BIN 9
GROUP RESPONSE FSD RESPONSE FSO RESPONSE FSD

I 1.4Q6E-ti .327 2,652E-11 .242 1,811E-11 .314
2 1,529E-11 ,305 2.103E-11 .238 1,899F-I1 .242
3 2,420E-11 .271 3,454E-11 ,216 1,787E-11 ,?92
4 2,181E-t1 .288 2.75sF-It .225 10256E-11 .?21
S 2,743E-11 .263 3.697E-11 e240 2.227E-11 .241
6 1.303SE11 ,2b9 1,937E-11 .247 2,207E-l1 .324
7 2,281E-11 .307 3,616E-11 .222 2,220E-t1 ,282
8 2.61SE-li ,254 3,512E-11 ,2?8 9.07F-12 *330
Q 1,598F-1t .386 4,22?E-11 .221 2,509F-11 '306

to 1,347E-11 .424 P.297E-11 .294 1.204E-11 .436
I1 8,SaQE-12 .377 2.690E-11 .2q9 1263E-11 ,il9
12 1.864E-11 '397 t.136E-it ,3q7 1,419E-1i 9333
13 1,636E-11 ,381 2,t55E-11 .377 7,446E-12 .446
14 9,863E-12 .485 2o936E-'11 326 7,705E-12 .394
Is 1.235E-11 ,461 1,245E-11 .470 6,625E-12 '65816 2.799E-1I .301 P.712E-11 0391 t,301E-ii .41717 1,533E-11 ,402 1,972E-11 ,312 1,593E-ti o37018 205?SE-it .321 3.197E-11 .290 1,355F-ii .3b3
19 1.983F-11 .366 .o036E-11 .422 1.831E-11 .38120 1,764E-11 .369 2.650E-11 ,336 1.726E-11 .440
?1 6,102E-12 ,386 2,731E-11 .385 1,383E-11 .443
22 1,366E-11 ,464 39677E-11 .258 4,374E-12 065623 115oE-l *496 ?,9SQE-1i 9247 7,819E-12 .611
24 1,137E-11 ,492 4,859E-11 9244 5,790E-12 .759P5 8,763E-12 ,584 3,327E-11 .290 b,416E-12 ,660
26 2,24T7E-t .397 9,7o6E-12 0578 1#292E-12 .66427 7.927E-12 .720 1,208E-11 .508 5o285E-12 .705
28 1.212E-11 o466 1,850E-11 ,428 7,888E-12 .605
29 4,666E-12 ,642 3,91SE-11 .326 7,393E-12 ,70S30 1.t69E-11 .602 3.927E-11 .286 9.632E-12 .578
31 8,249E-12 .752 4,083E-It .345 1,056E-11 ,3232 IOSOE-tI .496 ?.568E-i1 .401 6.562E-12 .48633 6,649E-12 .585 2.791E-tl ,3AO 1,039E-it .608
34 5.186E12 ,707 3,318E-11 9387 5.384E-t1 ,705
35 9.81oE12 .824 d.992E-11 ,297 3.041E-12 1,000
36 2,164E-11 ,680 1,937E-11 .393 O. 0.00037 1,860E-12 .520 1,393E-11 e204 4,284E-12 ,372
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ENERGY HIN 10 BIN It SIN 12
GROUP RESPONSE FSO RESPUNSE FSD RESPUNSE FSO

I t.532E-tt ,338 ?.033E-11 2952 1.051E-11 3$b9
2 9.639E-12 ,295 1,66IE-11 .298 9,00bE-12 .407
3 1.851E-11 .295 3.753E-11 0215 1.438E-l1 .337
4 1027bF-1 ,380 1,431E-11 .320 1.092E-11 .375
5 3.232E-11 ,259 2,657F-11 9267 7.447F-12 .S10
6 1@047E-11 .261 1.462E-11 ,294 1,047E-t1 .432
7 i,S42E-i1 ,334 2.249E-11 ,242 19463E-11 0351
8 2.526F-11 263 1.60RE-11 .319 19631E-11 .432
9 1.464F-11 .371 2,554E-11 s279 6.395E-12 .1488

10 1,263F-t1 ,366 2.9SBE-it .264 5,743E-12 .691
11 1.054E-11 .b34 ?.030E-11 .320 9,204F-12 ,15S
12 1189FE-11 ,309 P.127E-11 .325 5,983E-12 ,600
13 1,490E-11 .355 t.Sb7E-11 .322 1.628E-1.2 .760
14 1.436E-ll 4142 10IMRE-li ,Sq4 1,03bE-11 ,47
15 1.667E-11 1401 1,247E-It .39b 5.932E-12 .*qs
t6 6,151F-12 .492 8,783E-12 482 I430E-12 .852
17 6,267E-12 .515 1.592E-11 ,305 1.096E-12 .357
t 9,0?3E-12 .531 .81TE-11 ,411 q018E-12 .496
19 7.960E-12 ,574 t.82RE-11 .43Q 6,18OE-12 .2?
20 1.494F-12 557 1.4t6E-11 ,382 5,042E-12 .hb9
271 i794E-11 *358 2,65?E-1! .317 5,595E-t2 .672
22 2.077E-11 .377 1,S73E-11 .274 2,490E-12 .691
?3 6,l42E12 ,i57 1,744E-11 e325 5,893E-12 .723
24 8.529F-12 .652 2,004E-11 9317 3,b77E-12 ,672
25 1.470E-11 .410 2.73RE-11 O410 4,O68E-12 .688
26 1.635E-11 .586 5.391E-12 .565 5,548E-12 ,711

27 4*942E-12 .743 8,497E-12 .50 1,079E-11 ,578
?8 l.147E-11 .594 6.587E-12 .638 0. -0.000
29 9.078E-12 0581 1.689E-12 ,991 2.070E-12 1.000
30 2.885E-12 .704 1,499E-It ,428 1,417E-l1 .527
3t 3.055F-12 ,656 t.13SE-11 .1bO 1,01OF-I11 60h
32 8.684F-12 503 .143E-11 o416 lellbE-11 ij57
33 3.612F-t? 1,000 t,904E-11 ,405 2,525E-12 t.000
34 9.354F-t4 ,833 t.597E-11 ,406 4,282E-12 '609
35 2.972E-12 I,000 2.12AE-1I .352 2,997E-13 1.000
36 7,841E-t2 t,000 7,443E-13 1,000 0. 0.000
37 1.9?2E-12 56S 1.037E-11 ,380 2,117E-12 .5241
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SKULL

ENERGY BIN I BIN 2 HIN 3

G~ROUP RESPONSE PSD RESPONSE FSD RESPONSE FSD

I 7,402Et12 .510 9,09tEI1 1418 9,3t0E-12 .901

2 21038E-11 .311 8,96at.1? e'26 8.'478E-12 4317

3 7* 43E-12 *476 t,303E-11 9324 1,.i157E-11 .410

4 1.209E-tt 452 7,913E-i2 .321 8,942F-12 9387

5 2,427F-11 1322 ,9E1 40 ,6E-1 43

6 5.938f-12 .362 t. 190E-11 .414 5.725E-12 *i426

7 9.430Ein12 5389 l.503E-11 .376 9.964E-12 .401

A 1*11SEII .360 t.100E-11 *315 1.211E-11 .343

q 3.072E-12 .524 t.159E-11 .404 1.565E-1l 471

to 61203E-12 fags 1.433E1l .379 1.052F-12 .920o

11 3.302E-12 0434 1.203E-11 .453 8.28IF-12 *489

t2 6,333Ewt? Sag9 1,044E-11 0520 4,922E-12 .698

13 4,724E:-12 .67s 4,605E-12 .393 5.289E-12 *iji8

14 4 2RE-12 .703 11195E-lt .4A1 5.25SE-12 .409

is 4.833E-tc .753 S,611E1I? 6621 5.729E-12 '403

1b 7.837E-12 $661 1.533E1i2 .579 2,73bE-12 .672

17 3.415E-12 .9o05 ?.075E-12 .732 8,406El12 *446

18 2,309E-12 84~4 t,979E-12 .684 1,.b24F-ij .Slq

19 3.688E-12 l.551 t.429E-11 .396 10320E-11 p49a

20 S.722E-I? S593 2,70QE-ti .381 3*766E-l2 .;908

21 7.866E-12 1391 ISS0Eel1 .405 3*936E-t2 4M~7

22 1,1714E-n11 ,484 1,1343E-11 .447 1.217E-12 ,h95

23 7,746E-12 .60q 1.073E11l .462 bobbE1t2 .474

24 2.684E-12 '715 19913E-11 .35o 19234E-11 .407

25 1.73BE-11 4S59 4.62SE1I? .7ob 1.320E-11 .546

26 S5-163E-t3 1.000 5.675E-12 .025 9*791E-12 .569

?7 9.234E-12 '611 5.683E-1? .682 1.151E-11 .943

28 3,909E-12 .80 9,314E-t2 .463 7.531E-1l2 %98b

;-9 i.755E-11 .465 3,276E-12 1,000 1.168k11l .484

30 9.268E-tP .52 S.ISIE-12 .71o b.943E-i12 .64q

31 3,656E-12 '707 t.102E-11 .540 4*450E-12 .760

32 4,870E-12 .706 5.344E-12 .665 7.361Ew12 5975

33 1.2stEin11 ,496 1.873E-11 .477 7e569E-t2 .725

34 2.995SEi11 .687 i.891E11l .505 19364E-11 .446

35 10354E-11 *473 1.262E-It .489 293I1E-11 .353

36 1,638E-11 .b00 1.919E-11 .960 2.03?Eit .783

3? 7,490E'l2 .2 9 M 7,789E-12 .288 4,829F-12 .373
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ENERGY 8IN 4 BIN 5 BIN 6
GROIDP RESPONSE FSO RESPONSE FSD RESPONSE FS

I 2,b47E-12 ,456 4,223E-12 9362 6,338F-12 .30*
2 2.997E-12 ,363 19294E-11 .290 b.692E-12 13153 21103F-11 .338 .149oE-iI .279 10048E-t *140b
4 2.381E-i1 ,321 8,234E-12 934 1,011E-11 o3365 7.74SE-t2 s461 2.521E-11 .317 10055E-11 .377 'p
6 2.173E-tl .274 8,819E-i? 424 1,335E-11 ,?757 9.233F-12 .316 2.632E-11 .285 1.757E-11 .372
8 2.466E-11 .302 29440E-11 9307 5,17E-i2 4 54
9 1.SOoE-11 ,499 1.5bqE-ll .36 2.032E-11 .34110 6.o01F-12 .441 1,047E-11 .502 1,123E-11 o511

11 8.090E-12 .495 19793E-11 .35 9.909E-12 o19J12 7.589E-13 ,378 1,269E-11 9467 1I919E-12 ob32t3 6.819E-12 .6o3 510SE-12 .599 10b01E-li ,455
14 b,830E-I- 1593 9.393E-12 939? 7.81]E-12 .531
15 4.400E-12 593 1,139E-11 4149 7,08OE-12 S912
I6 9.03SE-12 .664 S9303E-1 94146 8.859E-12 .sbs
17 1.057E-11 .404 1.?4SE-11 0550 1,433E-11 .1h311 2,787F-12 .505 6.090E-13 ,635 1.402E-11 ,445
19 2.543E-12 .190 l,126E-t1 e497 1,531E-it .4b7P0 4,2 9 3E-12 .538 4.29 6E-1? ,b12 1.O51E-11 ,484
21 8.521E-12 .497 1.221E-11 ,457 5,273E-12 073022 1,833F-tt e346 1,441E-11 .553 5,b4OE-12 .38023 1,167E-11 .397 1II01E-1I 457 2,270E-12 o499
24 1.300E-11 .556 19681E-I .417 49538F-12 .684
25 7.553E-12 9573 6,0O0E-12 ,5R6 b,288E-12 949b
26 5,460E-12 0666 t699E-i1 ,450 1,69SE-ti ,573
27 1.479E-11 ,467 39232E-11 .346 7,004E-12 .710
28 2.192E-1i .547 14144E-1t 9542 1,00E-11 .58129 9l06E-12 .516 1,785E-i1 ,387 1,451E-11 ,60*
30 7,379E-12 .673 9.904E-12 o529 1,70aE-i1 .43131 1*O0E'11 ,462 t,729Eo11 .491 69408E-12 ,57832 t.121F-11 .514 1e809E-11 .429 0, 0.000
33 9,bOlE-t2 509 1*934EE-II o376 8,929E-12 o57934 1.08SE-1 e545 1.676E-it e407 5,752E-t2 .74035 5.627E-12 .635 1,R97E-11 1466 1,192E-11 .60036 1, IOE-I .826 8.O4E-t3 1,000 30581E-12 1,00037 5.054E-12 ,347 8,699E-12 .429 3OPSE-12 .14
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ENERGY SIN 7 BIN 8 RIN 9
GRniiP RESPONSE FSD RESPONSF FSD RESPONSE FSO

1 1.bA9E-II .3b5 5.994E-1? .570 4.0SE-12 .350
2 1.038F-Il '389 1.SOSE-11 .349 1.553-11 -70
3 1,S9RE-lI .312 I.017E-11 .357 1,433E-11 .all
4 9,7AIE-12 .385 1.207E-11 .385 49167F-12 ,329
5 2,260E-It .301 1.61RE-11 .379 6.6b9F-12 ,526
6 8.902F-12 ,430 81519E-12 .36b 6,264E-12 .140
7 1.047E-11 .329 1.496E-11 .346 11592F-t1 .3h7
8 2.364E-11 .310 1,796E-11 .397 3.79bE-12 1158
9 1.072E-11 .408 1.59qE-11 .380 7,769E-12 .614

10 1.282E-11 .447 1.316E-11 e tl 1,bW7E-ll .3142

It 5,817E-12 ,b58 5.362E-12 .576 1.307E-t1 4I38
12 4.597E-12 .617 9.18QE-12 .6OO 7.034E-13 ,I1b2

13 7.548E-12 .684 .44SE-12 .,88 1.972E-12 .414
14 1.924E-12 .950 2.203E-12 '449 *55b(E-12 .726
15 7.132E-12 .585 3.123E-12 .450 3.403E-12 .741
1b 1.72?E-11 .393 8.905E-12 .b60 4.722E-12 .722
17 b.549E-12 .466 4.804E-12 .454 1.365F-12 .biM

18 1.802E-12 .776 9.829E-12 .463 2.785E-12 .700
19 1.809E-t1 .460 2.539E-12 .$50 4.976E-12 .692

?0 4.79QE-12 ,769 6,016E-12 .749 4.8 a9E-12 .7o7
?1 1.OIME-tt .507 1.116E-11 .436 1.383E-t2 .5bb
22 1.302E-11 .496 q.7b6E-12 .503 4.7R1E-t2 .428
23 5.736E-12 .606 6.940E-12 ,b60 1.180E-I1 .462
24 6.755F-12 .639 t.468E-11 .427 3.558E-14 .705
25 6.076E-12 .640 4.869E-1? .661 9.780E-12 .663
26 1.178E-t1 .509 A.254E-12 .598 9.877E-12 .q32
27 l.740E-t| .528 1.216E-11 .625 8.874E-12 .606
28 1.311F-11 .530 1.129E-11 s483 0. 0.000
29 1133E-t1 .455 1.823E-11 .374 8.378E-12 .608
30 1.038E-tt ,5 t.094E-11 o527 3,387E-12 1.000
31 3.7thE-12 1,000 4.856E-12 .699 6,298E-12 e70b
32 4.196E-12 .717 7.359E-12 .59O 7.224E-13 1.000

33 lh864E-t1 ,448 6,440E-12 o622 51422E-12 .736
34 5.995Eo12 .705 8,598E-12 .598 1.239E-11 ,492
35 0. 0,000 7,9bE-12 .642 2,316E-21 1.000
36 6.058E-12 t.000 3.765E-12 e816 O 0.000
37 3.197E-12 .405 3.104E-12 *448 9.877E-12 .385
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ENERGY BIN 10 KIN It HIN 12
GROI1P RESPONSE FSD RESPONSE FSI) RESPONSE FS'O

1 9.778F-12 .370 1,264E-1l .402 4,634E-12 6119
2 8.205E-12 .540 2.385E-11 .298 8,169E-12 .42b
3 1.61E 11 ,367 1,7b3E-11 299 4,233E-12 5,j3
S4.610F-12 *354 1.102E-11 .316 4,670E-12 .721
5 3.491F-12 .366 1.O4E-11 .330 1.569-F12 .48?
b 6.?9E 12 .263 1.196E-11 .404 b,583E-12 ,579
7 5o962E-12 .392 1.358E-11 ,398 4,598E-12 .709
A .0?QE-I1 .288 1.201E-11 .414 2.308E-12 oA43
q 3.311E-12 .531 7.08SE-12 .388 J.0?'E-12 .719

in 4.OS2F-12 .529 5.359E-12 0b3 4,535E-12 .712
11 2,508E-12 .728 5.811E-12 .516 1,795E-12 .528
12 6,276E-12 .567 7.609E-12 .600 1.937E-13 1.000
13 1.946E-12 .576 s,093E-1 .569 7.338E-12 .782
14 5.g90E3I$ .653 a,239E-12 .752 1.092E-12 .64q
15 3.789E-12 .647 3.0tE-12 .913 0. o.000

lb 5,918E-12 .856 91699E-12 o526 9,349E-12 .7o01
17 6,755E-12 .573 2.131E-11 .47o 1.4o0E-12 .,3q
18 5.043E-12 0767 5.313E-12 .705 4.379F-14 190o0
19 5,103F-12 .686 7,19?E-13 .612 2.978E-13 1.000
20 7,482E-12 .627 6.3b3E-12 .570 3.117E-13 1.000

21 3,865E-12 .727 .o916E-12 .555 0. 0.000
22 4.14SE-12 *87-5 6.259E-12 .588 3.029E-12 1,000
?3 4.037E-12 .701 3.96SE-12 .531 4,263E-12 .653
24 7,390E-12 .555 1.451E-12 .746 0. 0.000
25 3.129E-12 .70b 5.022E-1? .873 0. 0.000
26 8.607E12 .979 1.647E-11 .459 0. 0.000
)7 2.70bF-12 19000 4,4l1E-12 lO00 0. O.n0
28 3.275E-t2 1,000 2.409E-12 1.000 0. 0.000

29 7.o509E-13 1.000 6.331E-12 .588 0. 0.000
30 1.019E-11 .656 5.6b2E-12 .736 0. 0.000
'1 5.021E-12 .717 1.47OL-12 1,000 0. 0,000
32 3.072E-13 *957 2,470E-13 .726 2,807E-12 1.000
33 0. 0.000 p,72?E-12 1.000 0. 0.000
34 9.870E-12 1.000 5.453E-12 .720 0. 0.OuO

35 9.354F-t2 .613 5.836E-12 .573 0. 0.000
36 2.63bE-i12 1.000 3.102E-13 1OOO 0. O.OO0
37 1.021E-12 .771 4.11E 12 .370 1.31E-14 1.0oo0
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(n-y)

RIBS

ENERGY BIN I BIN 2 BIN 3
GROUP RESPnNSE FSD RESPONSE FSO RESPUNSE FSD

t 1.ORAE-I1 .350 8.840E-12 .406 2.013E-tt .330
2 8.259E-12 4J51 2,343E-11 .302 l.224E-ti .3bA
3 9.847E-12 .394 1.158E-tt .263 9.S7E-t2 .417
4 5.368F-12 .331 29ab8E-11 .282 1.5E-11 .?74
5 8.99E-12 .362 1.973E-11 .386 9.108E-12 .309
6 b.726E-12 .349 2.345E-11 .2q8 11O.F-11 ,1439
7 1,o4SE-11 .15s 1.55tE-11 .317 1.bO2F-11 .291
8 9.145E-12 .512 1.15AE-11 .2R7 9.135E-12 .309
9 7.532F-12 .515 q.159E-1? .1 6b I.109E-11 .V7

10 4.657E-12 .635 1.782E-11 o2ql b.889F-12 *4L55
11 1.758f-t1 ,S82 5.522E-12 .471 1.1q5E-11 .411

12 2,714E-12 .928 9,312E-t2 .0/4S 1,859E-l1 ,433
13 4.974-t? '614 9.985E-12 .88 7.352E-12 *584
14 8.b29E-12 .505 3.305E-12 .519 7.598E-12 .525
15 4.130E-12 .891 1.19SE-11 .526 9.959E-12 .900
16 1.O59E-i1 '48q 7.682E-12 .509 1.00OE-12 .537
17 1.899E-12 '5b 1.23E-11 .446, 7.162E-12 .C50
18 5.lbE-t .660 1.324E-11 .575 5.629E-12 .416
19 9.115E-12 .585 2,334E-11 .331 1.212E-l1 ,7c
20 7.903E-12 .632 1.819E-11 .03 1,171F-1l .479
21 5.212E-13 .902 1.t16E-11 .501 5.77bE-12 .532
?2 5.atOE-l2 .507 1.593E-11 .347 4.b9E-12 .701
23 .1436E-12 *539 ?.039E-It .354 1,1soE-11 .385
21 7.878F-12 .700 2,t75E-11 .377 2,870E-12 'Wil
25 4.291E-12 .648 .503E-12 .519 8.616E-12 .980
26 2.615E-12 .728 t.070E-11 .547 1.bOE-13 t.000
?7 6.838E-12 .706 1.136E-11 .513 1.935E-11 .554
28 9.159E-12 .579 1.299E-11 .543 1.970E-11 .s11
?9 2.752E-12 .792 1.220E-11 .454 1.1111-11 ,528
30 8.085E-t2 .706 9.555E-12 .522 b,25E-12 .804
31 7.637E-12 .599 1.806E-11 .416 1.b2E-11 .608
32 2.681E-12 .995 1,853E-11 .3s7 7.211E-12 .902
33 5.009E-12 .707 3.118E-11 .391 1.307F-11 414534 1.845E-11 .-481 3,5o0F-12 .90b 1,06bF-11 ,48q

35 0. 0.000 2.538E-11 .3/46 3.825E-12 .598
36 2.969F-12 1.000 8.874E-I? .574 7.933E-13 1.000
37 4.612E-12 .394 Q.786E-12 .282 4,6b9E-12 .382
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ENERGY SIN 4 BIN 5 BIN b
GROUP RESPONSE FSD RESPUNSF FSD RESPONSE FSD

I 1.251E-11 .386 10933E-11 e3113 5,855E-12 '?90
2 1.O04E-11 .275 1.055E-11 e354 2.b2E-11 .?59
3 l.630E-ti '319 2.078E-11 .353 2.528E-11 9264
4 2.262E-11 ,363 2,0a7E-11 92q4 2,173E-11 ,307
5 1,576E-11 ,354 9,049E-t? 9270 2,396E-11 ?293
6 1.718E-11 .330 2.829E-11 .263 2*020E-11 ,271
7 t.594E-11 .322 4.021E-11 25 1.71E-11 .?9b
8 2.4?OE-t1 .296 !,422E-11 .309 1.288E-11 .385
Q 1.2b9-11 ,364 1,977E-11 .308 2.560E-11 ,288
1o 1.918E-11 .379 1,824E-11 .318 l1q72E-11 .382
It 1,612E-11 .348 6,085E-12 ,Sb 1.365E-11 .37b
12 1.93$E-11 .380 ?.815E-11 .336 3.I07E-12 .390
13 1.639E-1t 1 ,73 48t52E-1? ,s26 7,901E-12 .581
14 1.01o9E-II .460 1.34E-tl .367 1.122E-11 .a42
15 1.q27E-11 .339 18STE-t? .366 7.796E-12 .337
lb 2.268E-12 ,614 1.832E-11 e41 1,558E-11 ,393
17 i.139E-t1 .453 t.285E-11 e441 1,762E-ii .4164
18 1,065E-11 '417 Q.826E-12 .533 19061F 11 0112b
19 1.215E-11 .'463 t.035E-11 ,nO 19549E-11 .483
20 9.136E-12 .519 2.24?E-11 .351 1.402E-1i .3qO
21 1.a28E-11 .37 2,t64E-It .321 3,UOt1-11 .255 r
22 10834E-11 .330 1.751E-11 .310 2.116E-1i .317
23 19344E-11 .391 9,966E-12 .360 1.725E-ti 9153 j
24 1.900E-1? ,629 1,547E-11 .503 1.806E-11 .3393
25 1.608E-11 .509 30001E-11 .335 1,704E-1 379"
26 7,806E-12 .675 1,263E-11 483 2,449E-11 .3b0 *1
27 7.001E-12 ,667 5.528E-12 .613 70478F-12 .577
28 2.112E-tl 0372 1,490E-11 ,475 7.162F-12 .b241
?q t.148E-11 ,469 1,35E-11 ,592 1966bE-11 ,a17
30 2,01E-11 .379 5,640E-12 e721 2,96BE-t! .382
31 1.739E-11 ,422 ?,281E-11 ,412 3,4S6E-11 ,151
32 10,36E-11 ,469 1,1a7E-It .156 3,1alE-11 .sit
33 1.732E-11 .393 2,155E-11 ,384 2.445E-11 .368
31 2.706E'11 ,63 1,101E-11 .196 3.157E-11 .344
3s 1.363E-11 .499 10923E-11 ,30 3.1SOE-11 .378
16 2.960E-12 19000 1,644E-11 9662 3,8?2E-11 ,558
I7 b,637E-12 .357 6,156E-12 .309 10034E-tl .293
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ENERGY BIN 7 BTN A BIN 9
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSP,

I 1.131E-11 .462 1.417E-11 ,3?5 2.0olbE-11 .340
2 1.547E-11 *334 t.483E-11 .301 t.744E-11 .282
3 6.584E-12 ,251 1.94SE-11 9262 1.558F-1 *384
4 9.347E-12 .384 t.455E-11 9233 2,098E-11 .2m7

s 1.193E-tt .351 Q.67?E-l? .253 1.216F-11 1384
6 l.039E-l ,284 2o041E-11 .334 29149E-11 ,34
7 9,968E-12 .50? 2.91RE-11 0285 1,697E-1l .396
l 9.Ao6E-12 .492 2.M1E-11 .332 1,804E-11 .175
9 2.028E-11 .325 1.090E-11 .426 1.110F-11 .421

10 t.600E-tt .373 1.2'4E-11 .344 1.693E-11 .435
11 3.982E-12 565 2.04QE-11 .316 7.582E-12 .392

12 1,473E-11 .439 1.140E-11 .431 1,396E-11 .370
13 7,017E-12 0450 1.13AE-11 ,361 7.14bE-12 *6o8
I 8.521E-12 .607 1.959E-11 .487 2.192E-11 .362
15 t.035E-it .477 4.381E-12 *4Ao 1.b8tE-11 .421
l6 7.333E12 454 1,059E-11 458 2.588E-12 ,88s
17 1.073E-11 .404 t.452E-11 149r 1,O17E-11 .460
19 9,261E-12 .44? 2,475E-11 .368 8,548F-12 .529
Iq 8,469-12 .599 7.28?E-12 .385 11858E-11 ,441
2O 1.700E-12 .659 1.588E-11 .379 8.733E-12 ,535
21 3.371E-12 0718 1.999E-11 .358 1.795E-11 ,30b
?2 7.733E-12 .460 2.343E-11 ,328 1.135E-11 '419
23 4.456E-12 .621 1.571E-11 .400 1,170E-1 .365
24 O 0.000 1.581E-11 .405 b.969E-12 533
25 1.371E-t2 .706 R.586E-12 .499 1.773E-11 .413
26 2.SU2E-14 1,000 9.083E-12 .621 7.599E-12 .531
27 1.677E-11 .538 1.957E-11 .426 1.184E-11 .597
28 1.410E-11 .472 2.513E-12 .795 8.568F-12 .508
29 6.977E-12 .507 2.465E-11 .294 1,475E-11 ,43q
30 2.277E-12 1,000 2,55RE-11 9360 2.353E-11 .338

,I 5,540E-12 .829 2.99E-11 e363 9.638E-12 ,509
3a 7.677Eit2 .773 1.473E-11 .392 2.650E11 ,357
33 q.063E-12 .503 3.a7tE-It .336 1,185E-tl .461
34 8.257E-12 ,591 1.989F-1i .414 5.992E-l1 ,b82
35 2.185E.t2 l1000 2.232E-11 .388 1.537E-11 442
36 6.S98E*13 1.000 8.694E-12 .724 9.078E-t2 .575
37 1.785E-12 .622 7.23Ei12 .290 7.520F-2 .303
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ENERGY BIN 10 BIN 11 BIN t2
GRUIJP RESPONSE FSD RESPONSE FSD WESPUNSL FS)

1 1.742E-11 .366 2,0I1E-11 .301 9.265E-12 .366
2 1.261E-11 .393 3,080E-11 .269 7.295E-12 .911
3 1,079F-11 ,416 2.30SE-11 .33! 5.00bE-12 .489

9.534E-12 .3b4 1.718E-11 ,364 9.7?IE-12 .395
S 1.066E-11 .373 1.852E-11 .303 9,963F-12 .482

3.q68E-12 .388 6.4IqE-12 .273 4.634E-12 .3?6
7 9.566F-12 .353 ,051E-11 .27Q 1.099E-I1 .4c6
9 1.925F-11 .353 1.974E-11 .371 1.3q8E-11 ,403
9 1.219E-11 ,485 1.709E-11 .357 1.163E-11 .401

10 b.752E-12 .429 6,193E-12 ,5?8 8.271F-12 .450
11 5.742E12 .705 1.'44E-11 .3q2 5,1?9F-12 .686
12 8.610E-12 .408 7.634tE-? .410 5.643E-12 .610
1 3.285E-12 ,524 1.588E-11 484 49192E-12 ,'52
14 4.419E-12 ,442 5.522E-12 .700 1,499E-12 ,891
15 2.073E-tt .386 1.287E-11 .3A8 1.601E-13 1.000
16 i,788E-11 .366 1.263E-11 *446 3,490E-12 .654
17 1.1qO-11 ,489 5.73E°1? .478 sq945E-12 .820
18 6,089E-12 .65? 1.979E-lt .3Q6 2,582F-12 .987
19 I.OS4E-11 .539 1,630E-11 .440 2,343E-12 .778
20 o243Ei12 .489 9.657E-1? 4145 3,033E-12 IS82

21 5,730E-13 .566 1,334E-11 .570 5.143E-12 .714
22 1,078E-11 .394 q,SISE-12 0443 1.0IE-12 .708
?3 5.404E-12 ,660 6.317E-12 .49b 1,981E-12 .658
?4 3.257E-t2 ,8o7 7.641E-12 .582 2,828E-12 1.000
?5 7.92E-12 .622 1.235E-12 .853 3.2?OE-12 .663
26 0. 0.000 1.392E-11 446 2.105E-12 19000
77 5.032E-12 ,703 1.431E-11 .503 4,052E-12 1,000
28 2,507E-12 1,000 31909E-12 .733 3.569E-12 .706
29 1.004E-11 .458 1.319E-I1 .447 1.06bF-11 .631
30 7.417E-12 .S53 1.288E-1l .438 0. 0,000
31 1,350F11 .808 3.216E-12 .7q2 0. 0,000
32 2.080E-11 ,749 9.249E-12 ,499 b,823E-t2 .574
33 4,873E-12 .697 4,542E-12 .721 3.822E-14 1.000
34 2.966E-12 1.000 1,794E-i1 .361 2,122E-13 1,000

35 2,143E-11 .400 5,399E-12 .708 2,622E-12 ,785
36 1.2Q3E-11 .594 2.535E-1? 1.000 2.637E-12 1.000
37 4.88lE-12 .386 4,124E-12 9371 8.984E-13 ,A4l

182 ttlI,



SCAPULA

ENERGY BIN I BIN~ 2 BI1N 3
GRf)jiP RESPONSE PSD RESPOJNSE FSD RESPONSE FSO)

1 1,249E-11 *367 10487E-11 0419 2.302F-12 .278
2 8,622E-12 .303 I0170E-11 .3?3 19202E-11 .381
3 9,975E-12 .397 1,83AE-it 032b 2'S55F-Il .313
LI 1,39%E-11 .272 I.140EW1I .293 9.013E.12 '442
5 1.281E11i .351 1.712E-11 .351 8,384E-12 14J49
6 6.333F-12 ,472 19631F-11 .300 1,133E-ti .315
7 1,032F-11 .401 29350E-11 .281 6,006E-12 .307
8 t,5IOF-tl .358 1.906E-It .328 1,490F-it .391
9 1.222E-i1 .380 4.322k-I? 0443 1,06L5F-11 ,379

10 1.139EmIt .46S 1,334E-11 .366 1.032E-ii .435
it 1,450E1i .405 1*163E-11 .392 39422E-12 .%86
12 M.355E-12 .769 39820E-12 s427 2,898E-J2 .481
13 30234E-12 '599 t,997E-i2 .764 2135E-12 .477
14 6.765E-12 .479 1*422E-11 069 8.27bE-12 s583
15 5.15RE-1? .665 8.857E-12 .45 9.6bbE-12 .508
16 S.684E-12 .593 8.?88E-12 .514 3.486E-12 .632
17 1.105E-12 .604 S608PE-i? .575 3.634E-12 *bbb6
18 4,830E-is '657 1.394E-11 .445 1,27SE-1i IS07
IQ 5.322E-i2 ,642 90076E-12 .480 6*253E-13 .929
20 1,924E-12 .763 197h8E-11 .400 1,391E-i1 .613
21 1.60SE-,? .843 39S64E-12 0474 5o583E-12 .677
22 3,759E-12 .727 9.910E-12 .520 3,623E-J2 .529
a3 19716E-12 .624 99351E-i2 s448 5*877E-12 .708
24 1,317F-it .4S9 Is490E-11 .494 6.649E-13 1.000
25 1*206E-l2 .708 6.873E-12 e678 4.392E-13 1.000
26 3.682E-12 1.000 3*162E-IP .797 19997E-12 '985
27 8.710E-12 .603 7o433E"12 .712 0. 0.o00
28 3.'e64E-12 1.000 1*146E-1l .519 80440E-12 .60o2
29 10367F-11 .579 3*037E-ii 0332 3,798E-t2 I1.00
30 1.06AE-11 S5a0 7*9115E-12 *558 5o475E-12 .7,q
31 2*512E-i2 1.000 lo273E-ii 9525 19II9E-11 .52t4
32 5,209E-12 .723 1#437E-11 .498 80068E-12 .S35
33 3.o40E-12 1.000 1,209E-11 .517 be046F-12 o577
34 5.053E-12 .690 9o663E-12 .557 5.108E-I2 '708
35 4,9t2E-t? .785 3*751E-11 .894 0. 09000
36 0. 0.000 4,449E-14 o721 0. 09000
37 2.068E-t3 .831 8o093E-12 .2A6 1,544F-12 .679
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ENERGY SIN 4 BIN 5 BIN 6
GRfOIJP RESPONSE FSD RESPUNSE FSD RESPONSE FSD

I l.tROE-11 .403 t.71E11 .318 1,92OE-11 .347
? 2,425E-11 .337 8,022E-12 444 10582E-11 .318
3 1,698E-11 .319 ?9991E-11 s305 1,220E-11 .351
4 1.231Ei-11 .401 t,74E-11 .311 1,60SE-11 .302
5 1,825F-ti .306 2.039E-11 s307 1,4b3E-ti ,361
6 2,980E-11 ,260 2,709E-11 .233 1.415E-ii .272
7 ,.842E-12 .315 1,61SE-11 ,303 i,499E-11 .325
8 1.432F-11 ,398 51540E-12 s293 1.37QE-11 .39i
9 1.593E-11 .341 4,40SE-1? ,476 1,15E-l1 .01
to 1.233E-11 ,418 1.829E-11 .340 1,430E-11 .363
It 1.114E-11 ,4q0 1.249E-11 ,468 10048E-11 ,429

12 1.083E-1l ,563 7.087E-12 bOO 8.920E-12 496
13 8.652E-12 ,48b 1,172E-11 .48b 4,372E-12 .713
to S.o07E-12 .477 1.7SE-11 ,1.3 4,232E-12 ,523
19 9,463F-12 ,426 4,619E-12 o743 1,028E-11 .545
16 1.550E-11 ,005 1,Ob7E-11 .528 79049E-12 .9t2

17 9.847E-13 .572 1.087E-11 .3A7 8,488E-12 '903
1 7.187E-12 .934 3,025E-12 96b 1,729E-11 .382
19 1,209E- 11 ,62 6.715E-12 ,463 8.503F-12 953
PO 5,613E-12 s511 1,211E-11 .535 7,667F-12 633
21 1,621E-11 ,31? 9.75E-12 .370 1.738E-11 .353
?2 2.161E-11 .37S 6.297E-12 ,474 1.784E-11 .323
23 1,354E-11 .338 1.821E-1t ,369 1.429F-11 ,508
24 5,315E-12 .675 5.285E-12 ,629 1,587E-11 .525
25 5.050E-12 .523 3,307E-12 .419 8.543E-12 ,635

26 8.673E-12 .589 1.1804E-11 .54 39311E-t2 .085
27 t.903E-It ,560 t.196E-11 .513 S,890E-12 ,709
?8 6.52E-12 .712 4,683E-12 979 .600E-12 ,757
29 5,530E-12 .703 1,o42E-11 050 8.017E-12 ,597
30 1,360E-11 ,529 P.88SE-12 1.000 3.941E-12 .603
3t 1,355E-11 ,449 1,2b7E-11 ,099 3.715E-12 1.000

32 3.313E-11 .298 8.211E-12 .751 7.381F-12 S587
13 9.759E-12 ,477 9.237E-12 .610 3.067E-12 ,99
34 1,612E-i ,427 2,290E-11 .359 8.9b2F-12 .%31
35 2.61E-11 .362 1.880E-11 ,364 8.825E-12 ,578
36 1.317Eo11 .499 3.400E-11 4079 3.o26E-12 1,000
37 6,74gE-t2 .333 8,03QE-12 ,264 1.339E-12 .702
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ENERGY AIN 7 BIN 8 "IN 9
GROUP RESPONSE FSD RESPUNSE FSL RESPONSE FSD

t 7.714E-12 .315 1.946E-11 ,325 1.079f-11 e337
2 1.352E-11 .393 1.450E-11 ,3?2 1,566E-11 ,404
3 t.291F-t1 *389 3.66%E-11 ,24b 10618E-11 ,109
4 1.442E-11 .280 2,176E-11 .262 1.111E-11 .387
5 1.O6E-11 .40 4 .509E-11 .322 1,686F-ll .335

6 1.249E-11 .317 1.?84E-tl ,303 t,511E-11 .110
7 1.112E-t1 .392 I.196E-11 ,406 1.00E-11 .401
8 1.116E-11 ,406 3.084E-11 .292 1.528E-11 ,a07
9 9.34E-12 ,561 1.408E-11 e377 2,1qOE-11 .374
to 7,796E-12 ,451 1.39?E-11 0418 1,394E-tt .15
11 3.30BE-12 ,463 1.697E-11 .30 7.023E-12 .534
12 5,286E-12 .575 Q,88SE-12 .Sb 7.25E-12 .990
13 2.681E-12 .662 1,586E-11 .375 8.381E-12 .352
14 6.160E-12 ,712 P.052E-12 .524 elgbEi-12 .41(
is 1.4hSE-11 .598 1.161E-ll ,589 5.709E-12 .3qo
16 6.282E-12 .(83 5.252E-12 .596 6.918E-12 .682
17 5.409E-12 ,541 4,197E-12 .424 8,096E-12 9558
18 1.010E-11 .442 2,274E-11 ,4?4 5.652E-12 ,t9
f9 2.939E-12 ,604 9,qO2E-12 o437 8.364E-12 .5s8
20 1.l1IE-13 ,582 1.010E-11 .398 1.502E-11 01457
21 4.431E-12 .665 2,031E-11 .37b 9.4q91E-12 .527
22 8,106E-12 .503 1.2OqE-1l ,597 4,780E-12 .Ci0

23 2,565E-12 ,661 1.523E-11 .328 8,260E-12 .553
24 3,904E*12 ,694 1,602E-11 .392 29011E-12 .525
25 3.636E-12 ,971 2.205E-11 .405 .87oE-12 .686

26 5.989E-12 .722 6.040E-12 .590 1.23bE-11 .580
27 8.539E-12 .595 3,150E-11 0381 O 0,000
28 8.678E-t2 .578 PObE-ll e394 b.336E-12 .705
79 4.972E-12 .710 1.559E-11 ,435 is03E-ti ,4bO
30 O. 0.000 2.700E-11 .360 lOSb-11 .S07
31 O. 0.000 t.122E-1I .b70 1,652F-11 *434
32 7.0o2E°12 .586 3,113E-11 .3?3 1,363E-11 .426
33 1,802E-12 19000 8.708E-12 ,557 4,197E-12 .748
34 7.854E-12 .679 3,343E-11 .30b 2,779E-12 1,000
35 4.441E-12 ,869 5,285E-11 .568 2@213E-11 .465
36 0. 0,000 2.431E-11 e529 4,886Ell ,879
37 3.515E*12 .447 1.437E11 .246 5.036E-12 .381
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ENERGY BIN to BIN 11 BIN 12
GPIJIIP RESPONSE FSD RESPUNSE FSD RESPONSE FSD

I. 4.394E-12 .336 1,380E-11 .3?? 7.062E-12 9%19
2 7.427E-12 .487 t.679E-ll .394 1.225E-12 .314
3 7.SI1E-12 .76 9.337E-11 .272 1.089E-11 .053
4 4.931E-12 .294 1,817E-11 .332 5.908E-12 .413
5 5,537E-12 .448 2,585E-11 ,275 8,304E-12 .296
6 7.S20F-12 .299 A.O4OE-12 .303 1.Ob2E-! *017

7 8.742F-12 .431 $.876E-12 .324 1,212F-11 .439
8 2.427E-12 ,320 1,348E-ll .318 8.704F-12 .032
9 t.24SE-1l 0457 19036E-11 .382 1,314E-11 *394

10 1,607E-12 .573 to043E-11 e484 1,372E-12 ,776
11 b.236E-12 *b21 te074E-l1 .419 7.865E-12 .513
12 5.637E-12 .648 5elbRE-t? e3 7 b 6,029F.-13 .b7
13 8.789Ew1? ,546 9,609E-12 '40 5.303E-12 .628
14 t.65SE-12 445 5S.S80E-12 .bSo 2.900E-12 .003
15 1.015E-11 .581 1.*05E11 .492 19284E-12 .773
16 8.279E-12 .97 7977E-12 .S00 1.768E-t4 1.000
17 1.554E-ti ,55 6,0b5E-I? .631 4,bQ2E-12 ,544
18 2.797E-12 .615 1,00SE-11 .390 2.014E-12 1,000
19 2.076E-t2 .693 4.498E-12 .555 3,558E-13 .607
?0 9.874E-13 .55 19104E-11 .087 b.613F-12 1596

?I b.778E-12 .527 5.226E-12 e066 4.407E-12 957
22 6,026E-2 .85? 1I.681E-1? .40 1,255E-12 .929
23 l.622E13 .70 6,344E-12 *bt3 8,862E-14 1,000
24 4*236E-13 1.000 7,997E-12 .454 3.737E-13 1.00
25 O 0.000 8.757E-12 9575 1,OQbE-12 .741
?6 2.904E-12 .790 1,898E-11 .059 6.437E-12 .705
27 3.927E-t2 1,000 !1.95E-11 .526 2.107E-12 t.o00
28 2.297E-12 1.000 3,337E-.3 1.000 4.4BEE-12 .708
2q 2.063E-t2 1.000 1.121E-11 .456 1.585E-12 1.000
30 O. 0.000 7*718E-12 ,5R1 1.406E-12 1.000
31 5,Q03E-12 .600 1,036E-11 .537 1.197E-13 1.000
32 4.103E-12 1,000 9,437E-12 .707 6.787E-I? .641
33 2,673E-12 1.000 1,921E-11 .371 2,937E-l? 1.000
34 O, 0,000 1,264E-11 .599 O 0,000
35 O 0.000 1,631E-11 ,415 5,198E-12 ,722
36 0, 0,000 8,446E-12 .910 O 0,000
37 2,57E-1l .705 8.929E-12 .270 1,023E-12 .719
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(n-y)

LEG

FNFRGY BIN I BIN 2 BIN 3
GROUP RESPONSE FS0 RESPONSE FSD RESPONSE FSO

I 3.864E-12 .398 1,224E-1I -368 1.379E-11 .327

2 7.090E-1? .523 3.327E-11 *244 1.088E-11 ,28b
3 9.378E-12 .384 1.48E-11, 228 1,861E-11 ,?91
a 1.178E-1l ,405 ?.509F-ll 0275 7.479E-12 ,286
5 1.905E-12 .34? 2.63?E-11 023? 1,262E-1I ,342
6 3.4t4E-12 .340 2.035E-11 .347 1.39BE-11 .323
7 6.185E-12 .558 1.329E-11 1403 1,310E-11 .?84
8 1.OR7E-1I ,429 11317E-11 ,301 1,467E-ti .364
Q 5.727E-12 .65 1,704E-11 ,347 1,644E-11 .328

10 1.637E-12 .606 3.640E-I1 .251 10809E-11 ,451
11 50.o9E-12 .700 1,851E-11 .375 7,62OF-12 495
12 5.3?3E-l2 ,671 1.524E-11 .383 1,253E-11 .391
13 4,372E-I? .502 .4bOE-11 ,80 9*051F-12 ,402
14 4.624F-12 ,825 11661E-11 ,372 19319E-11 .420
15 3.317E-12 ,o96 9.471E-12 5i7 8,796F-12 ,S39
16 4.775E-12 .899 19073E-11 0440 2,398E-12 Sa7
17 0. 0,000 1.884E-11 .342 1,274E-12 501
18 3.603E-I? ,853 ?.107E-11 .298 .94lE-11 .372
19 1.923E-12 ,579 7.31QE*12 ,583 1.297E-ti 462b
20 9,962E'-13 .604 2,123Es11 ,311 3,234E-13 .791
21 6,034Em12 .934 6,84E-12 e489 1.173E-12 ,53b
?2 5.630E-15 .788 1.683E-1 .363 b.43E-12 .635
23 5,3SOE-14 574 8,68IE-12 ',436 3,038E-12 ,568
24 3,006E-12 ,947 2o264E-11 .350 1,395E-12 .575
P5 4,329E-12 ,862 R.S56E-12 .578 1,13E-11 .505
?6 3.563E-12 .743 RO40E-12 .919 4,090E-12 .615
27 6,845E-12 .722 to5e2E-11 .535 4,200E-12 .772
28 3.796E-12 .747 1.129k-11 e578 1,368E-11 9531
pq 0. 0.000 1,36SE-11 .508 5,582E-12 ,601
30 1#203E'11 .598 O. OOOO 4,82DE-12 '601
31 0. 0,000 t,tSOE-11 1449 1,433E-12 1,000
32 3.426E-12 1.000 7,35oE-I? .518 7.362E-12 ,608
33 6735E°12 .707 5.315E-12 .66 5,179F-12 .723
34 5,005E-12 ,707 8,51BE-12 .578 0. 0.000
35 0, 0.000 1.255E-11 .1446 0 0.000
36 0. 0.000 0. 0.000 7,890E-12 4;74
37 2,053E-12 .523 3,058E-1Z 1435 2,913E-t2 ,457
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ENERGY BIN 4 BIN S RIN bG~toliP RESPONSE FSD RESPONSE FSO RESPONSE FSD
I 1.6%0E-11 .305 1.628E-11 9293 2*412F-l1 9?710
2 1,798F-11 .?93 3.t23E-11 .219 1.OQBE-11 .276
3 2,4SF-11 .257 2.026E-ii 9322 198A2F-ii o?0'J

4 1,404E11I .314 ?*581E-it o310 3*215E-ii .?42
S 2,tWQ-tt a274 1,840E-11 .269 1,332E-it .272

6 1,7?9E-Ii .267 1.452E-it 0311 2,9o3E-ii .241
7 2.536F-ii .284 2.84?E-11 .249 2,863F-11 .263
9 2.040OE-11 .286 3,72?E-11 .262 2.779E-11 .259
q 1.993E-li .30r, 1,933E-11 .301 299I1E-11 .274

10 9.827E-12 .406 8.06SE-12 .477 3*409E-ii .265
It 2.441E-11 '290 I.66oE-11 .329 3,046f-ql .270
12 1.i8iE-it .460 1,576E-li .37S 19O~bE-11 .381
13 2.069E-11 .373 1.18SE-it 949 1,46bE-11 .403
t4 8,493E-12 .324 7.388E-12 .505 10599E-11 1380
is 1*173F-11 .469 7,4l71E-12 .374 1.331E-11 .481
16 1,425F-11 370 1*449E-t1 e394~ teS18E-11 .443
17 119?1E11l '35) 3,042Ew11 .3P7 2.381E-ii '396
18 1.868E-11 .470 ?.20SE-11 9347 2*148E-11 .332
19 1.533F-Il .372 5.722E-IP .4A1 1.841E'il '3'J8
P0 1.109E-11 .372 2.986E-ti .336 2.547F-ii 937b
21 1.q93E-tt .312 1.833E-it .312 1.blJF-11 036
22 2,279f-I1 .308 1*765E-11 .375 1.bs0F-11 .37FA
23 2.202E-11 U35 1,59QE-ii .390 19504E-11 .379
;)4 to153E-li .385 5,456E-12 .104 2.401E-11 .370
25 1.134E-11 .473 P,282E-11 .318 2*102E-11 *343
26 2.562E-11 .344 1.567E-11 .450 8,817E-12 .547
27 5.543E-t2 .706 1,340E-11 v567 20159E-ti o420
?8 1.212E-11 .522 3175E-11 .303 1.bOOE-11 .482
29 1.640E-11 .41S 3.5?7E-11 .2s0 2,036F-11 .354
30 1.943E-11 .4t8 2,949E-11 0343 1.899E-ii .029
31 ll1oSE-t1 .486 1.679E-11 .414 24O55Ew11 o437
32 b.53'JF-12 .588 2.550E-11 .289 t,861E1It .333
33 1.797E-11 .443 1.Ob2E-1I .497 1.84SE-11 .445
34 10468E-il .445 1,4i73E-11 .504 7,585E-12 .536
35 1,166E-11 .592 5.31BE-12 .621 99463E-12 160q
36 6,383E-12 .707 4,013E-11 9573 8.789E-12 S574
37 5.802F-12 .335 5,301E-12 .348 1,238E-ti .221
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ENERGY BIN 7 BIN 8 BIN 9
GRflIP RESPONSE FSD RESPONSE FSO RESPONSE FSD

I 1.397E-11 .240 P.10SE-11 ,268 1,843E-11 .26S
2 1.230E-11 .332 2.03SE-11 .247 2,828F-11 .?59
3 t.12 E-11 .270 2.616E-11 ,260 2,65E-11 .275
4 1.118E-11 *?49 2,536E-11 .241 1.477E-11 1;06

1*586E-1t .35Q 3.226E-11 .242 2.560E-11 .288
6 2,243E-11 *269 2.262E-11 .2q9 2,119F-11 o273
7 2.081E-11 .236 2,54E-11 .280 2,4b8E-11 .?61
8 1.858E-11 1385 3.900E-11 s228 1,82?E-11 .32
9 9,869E-12 9416 2.111E-11 o359 1.392F-11 .357

to 9*531E-12 .425 2,0bE-1t .295 2.27bE-11 .307
it 5.0StE-12 0441 3.133E-11 .275 10139E-11 .412
12 1.210E-i! 40O9 1.575E-11 ,337 2,177E-i1 0120

13 7.912E-12 4095 2.515E-11 .300 1,581E-11 .434
14 4,869E-t2 ,839 1.716E-11 40O5 2.116E-11 .3A

15 4.331E-12 .725 t,296E-11 .441 9,4O8E-12 .516
16 1.5toi-11 .465 1.227E-11 .338 to49E-lt .407
17 1.834E-11 .380 2.674E-11 .3n3 2,428E-11 .349
is 6,544E-12 .543 1.624E-l1 .337 1.92E-11 .450
19 8.232E-12 .538 2.337E-11 o338 2.O92E-11 ,373
20 6.50tE-12 .695 I,025E-1I .405 1.IOE-11 .383
21 1.o7oE-11 5o7 te402E-11 .350 1.163E-11 ,444
22 2.010E-12 .525 19694E-11 9342 l,741E-11 .292
23 1,o08E1lt .509 2951IE-11 .316 2,289E-11 .330
?4 7.166E-12 .521 2.553E'11 .296 1,543E-11 0385

25 5.021E-12 ,694 1,514E-1 .451 8.308E-12 4177
?6 1,581E-i1 .458 2.038E-11 .434 b.41OE-t2 ,598
27 83o60E-12 .585 1,50SE-11 52b 1.082F-11 .62S
28 2,545E-12 1.000 2.686E-11 .30 0.712E-12 .727
2 7.80tE-12 .589 1.675E-1t .366 1.391E-11 .401

30 2,025E-t2 1,000 2.594E-tt ,0?5 7,247E-t2 ,%97

I 1.t23E-11 ,548 2,031E-t 0331 19802E-11 .60
32 1.757E-11 .373 208oE-11 .319 9.170E-12 .457
33 2,579E-12 1.000 1620E-11 .0t 1,699E-11 .005
34 9.331E-12 .740 1.690E-11 .066 9,485E-12 .975
35 5.639E-12 ,706 1.148E-It ,502 2.574E-12 1.000

36 8.ot4Ewt2 t.000 8.852E-12 .589 b.061E-t2 1,000
37 2.158E'12 .504 5.01E1!2 .325 9,378E-12 .258
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ENERGY SIN 10 BIN It HIN 12
GRiI.1P RESPONSE FSD RESPONSE FS() RESPIONSE FSDI 5.857E-12 .236 1.122E-11 .280 1.175E-tI .?67

2 1.84SE-11 .344 2.102E-11 .271 8.365E-12 .308
3 3.273E-11 .296 2,024E-l1 .222 9*517E-12 .323
4 1,496F-11 ,286 t,217E-tt ,245 2,369E-11 .,35
5 1.668E-11 .336 2*4bSE-11 9264 19668E-11 .347
b ?.190E-11 2?77 P,6b9F-11 o24b 1242E-11 .05
7 2.oS9E-1t .289 ?.907E-11 .257 1,523F-11 .?b2
8 1.723E-1t .362 1.892E-11 .375 1.426E-11 .4079 8.865E-t2 .357 ?.667E-11 .27b 6,385E-12 971

10 4.948F-12 359 1.091E-11 0430 b.672E-12 .488
11 1°294F- i .355 1,371E-11 404 8,394F-12 528
12 1.240E-11 .455 7.37nF-I? *4?b 2.914E-12 .85t
13 1.591E-12 ,469 1,021E-11 ,'23 8,891F-12 .499
14 6.367E-12 .452 7.qO3E-12 .292 9*731E-12 .790
15 7.924F-12 .575 8,320F-12 *4A6 4,714E-12 .6U1
16 1.4SiF-11 .44q 1.346E-11 .420 5o285E-12 ,67
17 1.432E-11 .393 1.27iE-1i .366 1.702E-11 .438
18 9.213E-12 .655 1,592E-11 .333 10003E-I .513
19 J.584E-11 ,415 1,847E-11 9393 9.637E-12 IJS020 I.091E-1t 534 1,ObOE-11 ,439 5,732E-12 .648
21 5.075E-12 ,669 1,765E-11 e333 9#175E-12 .532
?2 8.065E-12 ,380 1,454E-11 ,360 5,344F-12 .682
23 5.533E-!2 .480 1.172E-11 .480 9.0RbF-12 .603
24 1.009-11 .5t4 1,674E-11 .3?4 5,362E-12 .623
25 2.358E-12 .71S 1,392E-1 ,3q3 So83E-13 i.000
?6 3.797E-12 .804 1,767E-11 .471 4.164E-12 1.ooo
27 1.702E-1i .417 2,4b3E-tl .380 5.8b5E-12 ,755
28 9.42bE-12 .582 t,61SE-11 9515 2.069F-12 1.000
29 6,40BE-12 ,618 2,384E-11 038t 2,402E-12 .666
30 b.757E-12 0540 3.391E-11 ,33a 7.239E-12 .597
31 1.414E-11 .626 2.50SF-lI .399 1,466E-12 1.000
32 b.926E-12 .616 t.064E-11 .416 b,685E-l2 .499
33 9,758E-12 .597 2*233E-11 .406 50178E-12 .70534 2.256E-12 1.000 ?.131E-11 o417 10259E-11 1.000
35 I.ot4E-ti .498 2,66RE-I? ,000 8o519E-t2 574
36 2.758E-t2 1.000 1,836E-11 .850 2,553E-12 1.OOO
37 5.64tE-12 .332 80016E-12 .277 6,273E-13 ,634
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(fl-y)

ARM

ENERGY BIN I BIN 2 H8N 3
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSD

1 1.33bE-11 .437 5,042E-12 .343 1,095E-11 9187
2 6.912E-12 ,321 86416E-12 .421 9,409E-12 .178
3 l,443F-11 ,280 2,072E-11 0300 8,813E-12 .337
4 3,223E-12 ,352 l1.baE-lt .3?0 1.510E-i 0352
5 t.318F-11 .373 1.422E-11 .377 5,971E-12 .37b6 9.6?QF-!2 .444 1.664E-1l .41 1.381E-12 .371
7 1.161E-l1 394 1.899E-it .370 7,43bE-12 94848 7,6 E-12 .4i7 2,10.E-11 .363 1.184E-1t1 .91
9 1,597E-11 ,435 b,593E-12 397 5*919E-12 .583

to 6.057E-12 ,498 9.559E-12 132q 9.148E-13 .485it 6,9lE-12 .445 1.786E-11 .386 1.177E-1 .5 51
12 1.173E-12 .350 8,607E-12 e467 1IJ4E-t2 .9b3
13 2.182E-12 .7%8 1,59SE-12 605 2,b70E-12 .817
1l 1.691E-t2 .583 1,407E-11 .514 2,S45E-12 .599
15 4.734F-12 ,892 ?.O71E-12 .507 2,744E-12 ,950
16 A.061E-13 .928 3.271E-12 .714 b,035E-12 *R3917 6.02E-1? .580 1.070E-11 .501 2,829E-12 .680
18 7.4SoEw12 .629 8.30AE-12 .5A7 3,865E-12 .457
19 2.26E-13 1,000 4,498E-1? e571 9.22SE°12 .588
P0 3.667E-12 .582 4.870E-12 .513 6.446E-12 .616
P1 5,179E-12 ,755 7.098E-12 o564 4.934E-12 .524
22 7.566E-t2 .534 1.200E-1I .418 3.060E-12 .523?3 1.38SE-12 .506 4,992E-12 .440 3.305E-12 .693
?4 2.663E-12 ,767 5=00E-1? .b?7 1,042E-12 .635
25 9.032E-12 .582 4,605E-12 .5qO 1.774F-12 575
ph 1.945E-tl .776 6.013E-12 .861 9.534E-14 1,00027 0. 0.000 5.280E-12 e712 V, 0,000
28 3.132E-12 1.000 5,4blE-12 .734 5,142E-12 .751
P9 2.861E-12 ,717 7,4qE-12 .667 3.723E-12 1.00030 2°788E-12 ,907 5,820E-12 4b98 6.b89E-13 1.000
31 6,625E-t2 1,000 1,80AE-1I .471 5.blSE.12 .707
32 9.944E-12 .609 t,264E-11 .456 2,754E-12 1,000
33 5.520E-12 ,631 7,198E-12 .575 1.505E-13 .88334 ,.181E-12 1,000 1.975E-11 .440 7,145F-13 1,000
35 3.304E-12 1.000 1.483E-11 .503 7,742E-12 1,000
16 1,570E-11 *953 7,22E-12 .644 4.476E-12 ,733
37 5,482E-12 .359 6.,856E-12 .307 1.158E-12 *684
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ENFRGY BIN 4 BIN 5 BIN bGROUP RESPONSE FSD RESPONSE FSD RESPUNSE FSD
I 8.356E-12 ,326 t,358E-11 .318 7.097E-12 OS28
2 6,764E-12 °320 1,272E-11 .328 1,419E-11 .3183 1.157F-11 .372 1,656E-11 .296 1.519E-ll .30(o
4 l.415E-In .275 2,071E-11 .3;7 7.452F-12 .36?S 9.243E-t2 .416 1,676E-11 ,3ib 8,783P-12 .1176 1.890E-1 .344 7,583E-17 ,399 1,257E-11 ,3497 7.649E-12 .324 1,372E-11 .30o 1,595E-11 ?99
A 2.173E-11 ,317 8,550E-1? ,3n5 10748E-11 .432
9 1o366E-11 .411 ih81E-11 .391 1,b95E-11 .32310 2.032E-11 .365 1,86?E-t1 0359 1,26hE-11 ,S41
It 1.123E-i ,44? 8,759E-12 .492 1.426E-11 .417
12 1.313E-12 .553 5.991E-t? .b68 1,529E-12 .35013 7.677E-t2 .665 4,427E-12 .872 8,21SE-12 ,53414 4.325E-12 .487 89lq7E-i2 .541 8,461E-12 .534
15 1.023E-12 *794 2.751Eo12 .720 b,6SE-12 .65916 11233E-11 543 6,875E-12 .416 19084E-12 .54317 9,279E-12 b73 4,758E-12 ,502 1.331E-12 .740
18 1.435E-11 o470 9,519E-12 .499 1,315E-11 .44s19 1,245E-11 556 7.260E-12 v476 3,994E-12 ,63h?O 2.266E-12 ,919 6,49AE-12 .684 1.138E-11 59721 1.839E-12 .699 1.250E-11 .474 3,360E-12 ,53622 5.652E-12 ,417 9,915E-12 .413 1.247E-tt .388
73 3,652E-12 .660 4,566E-12 9579 4.824E-12 ,508
24 3,814E-12 .594 3.217E-12 .849 b.170E-13 1.oo
25 4.286E-12 .650 1,622E-11 .385 4 489E-12 ,52226 9,76iE-12 ,563 5,399E-1? ,b31 9.835E-13 97327 3.bSoE-t2 1,000 6,477E-12 .680 1,309E-t ,522
p8 t.812E-14 1,000 1.,32E-11 .513 5,1O2E-12 .704
29 6.756E-12 9632 4IIE-12 .695 1,202F-11 ,441
30 2.717E-12 .623 t9112E-11 ,443 1,356E-11 .56731 6.635E-12 .599 1,295E-11 .616 7,352E-12 1594
32 1.125E-11 ,455 1,418E-11 e407 5,452E-12 .b84
13 3.970E-12 .770 1,725E-11 9413 1,42E-11 .478
34 2.765E-t? 1.000 to058E-11 ,523 2,265E-11 /J7035 3,322E-12 .798 2,54E-11 o486 1.225E-11 ,63136 3,937Eo1! ,555 1,672E-11 .482 2,972E-12 1.00037 3.658E-12 .404 9,557E-12 .243 3,758E-12 ,380
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ENFRGY RIN 7 H IN A1~
fP(111P RESPONSE F S RESP'INSF F L tS4%t FS

I 7.032E-12 *44Q1 t I I 8E I I s, 1. 39%Et1 1 .a354
2 1,0'41F-tt .316 1,0IQ0-11 Qo l.3d1E-11 *3o$
I 7.3IQE-12 .*'402 1 bb2E-1t 1 1.4bbF -1 1 *375

5 1. 338E-1,? 0 4 ~.79AE -I .17f 1,47'.E- 1 .?66
6 9.591.E-12 .Stu 1.74k :-I Q"Pl I.s9qe-ll S~oo
7 5.861E-12 . Iit% I 3.("-' -t I I .27 4. tSE-I2 ,.01 b
8 1.b'%9E-1? .i? 1,stt-11 .29 8~,4E>2 .40h
9 3, 079F -1? 071 s.tc-1 I15 4.9S5kE1 S241

It 3,201E-13 *%U'q 7.%DQE-I? 95435 1.?1'JE-11 1487
12 2 .0 7 6E- 12 P, ;,. 74t-t? .13Q 6. 373E-12 c;92
1 3 6,7IQF-il S hcu P.77P'-h' .5Se6 11236E-12 r,72
14 3.t1OR3E-1 *I5; b.0 01F -t? .7?9 5.773E-12 .7(38
15 7,5?7F-t' ; % 3,036E-12 s9413 5.240E-12? .870
16 liOIAF-2 *79.3 P.SlOE-12 .566 1,052E-11 41641
17 1.Q-t (46A 3.143E-12 .522 6,O044E-12 .382

49 '4. 060F - I *6b1 7 .W5E - 1 .6?'p, 4.813E-1.2 vp79
19 0.1 0.000 1.1144E-11 .582 8.693F-12 .538
20 3, 175E -1 *7SI 4.766E-12 .543 1.5014E-t2 .636
21 '.05sV1? .660 1.?53EwI? .618 40591Em12 VbS,8
?? 1?F' 1.000 1.544E-12 .525 1.031E-11 .414

24 S 1ls.1 1 :.0o0 P.SSQE-12 .722 1 q969F-1 1 .395
?s 0. 0.000 3.180E-12 .590 1 , 67E-11 I 020
;)b 1. 04914F- I s1 000 3.958E-12 .930 1.863E-1t a05q
P77 6.004/1-15 1.000 10616E-t1 .49t 4960OFE-12 .763
?A 01 0.000 3.1 7SE-12 .891 1O6bE-l1 t kll1
P9 7 11 Q/s!- 13 1 .000 1.'42?E-1 1 .520 6*296E-12 .867
30 1). 0.000 5.334E.1? .600 t 295E -12 .797
II Ol o.00o t.723E-t2 .724 1.'43?E"11 .522
3? 'a.0'QOE-1 .595 8.081E-12 9764 1.177E-11 ,471
13 0. n.000 1.s59E-11 e4410 1.39tF-11 .445
30 ?.AOPF.12 1,000 Q.350E-t? .593 7.383E-t2 '610
Is 0, 0.000 1.199E-lI .47U 4,888F-12 1b92
It, 0, Afl00 7,278Ew13 1,000 7,403E-t3 1,000
47 1 .?IE-t2 .720 7. 1IPE-12 .303 7.594E-t2 .PQO.
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ENERGY BIN 10 BIN 11 IiIN 12
GROJUP RESPONSE FSD RESPUNSE FSD RESPONSE FSI)

I 81289E-12 '435 7.8*46E-12 e323 8*712E-12 .535
2 7.806E-12 .391 5.opIE-12 9383 9.951E-12 il7b
3 3.37SE-12 .387 10335E-11 0397 69529F-12 .379
4 9.3S8E-12 .332 19036E-11 374 l.44SE-l1 14~q

s 4.100E-12 .357 1.177E-11 .325 3,860E-12 9725
6 5,674E-12 .398 79922E.12 .446 1,635E-12 .532

7 9.?93E-12 .421 7,38SE-t2 .490 7,400E-12 .529
8 3,RISE-t2 '636 1942AF-11 '393 2,147E-12 66b0

9 1,3?3E-11 .427 So516E.1? .495 4,431E-12 05161
10 7.924IE-12 .497 7,344E-12 0330 59641E-12 *boS
It 3,4178E-12 0629 1,538E-12 o469 5,448E-12 9504

12 8.170E-12 o52t 1,243E-i2 .519 4,674Ein12 .869
13 2.1OSEwl2 .617 5o#27E-I2 o572 l.55'4E-14 1.000
14 5.320E-i3 .649 1.274E-t1 .500 So991E-13 .698
Is 4.523E-12 .834 6s857E-12 .486 5.717E-13 .8542
lb 1,.801E-13 *758 to4b9E-12 .609 1.3b9E-12 A873
17 2.919E-12 0812 4.771E-12 .881 1*047Ein12 .978
18 6,961E'-12 .647 3.539E-12 .579 3o871Ein12 9982
19 1.219F-12 o731 9.43RE-13 o927 39412F-13 *643
?0 1.lllEt12 .742 8.195E-i3 o7159 39921E-12 1.000
?I 8.221Ein12 o594 7o221E-12 .597 1,487E-12 .657
22 2.oS9E-t2 .851 4*169E"12 .863 2.563E-12 .906

?3 3.299E-12 .632 5*387Eu12 .571 0. 00000
?4 4.379E-12 1.000 3,680E-12 .740 69223E-12 .667
PS LI.9SoF-t3 1.000 A.340E-13 .809 i.351E-12 .712
76 3.303E-12 .918 8.36TE-12 o5qi 0. 0.000
27 1.030E-i .677 49754Eol2 .705 3.074F-12 1.000
28 1.747E-14 t.000 2s132E-12 1.000 3-83DE-12 703
29 0. 00000 1.929E-12 l.000 1.Ob1E-12 1.000
30 4.357-12 1,000 3.162E-12 .990 0. 00000
31 0. 0.000 0. 00000 2.783E-12 1.000
12 3*21SE-t2 1.000 9*47SE-12 e514 0. 0.000
33 3.309Ein12 .821 1.415E-11 .507 2#919E-12 1.000
34 0. 0.000 4.05?E-12 .967 2,327E-12 1.000
35 0. 0.000 2,139E-11 .580 2o721F-12 1.000
36 1.510E1i .807 7o443E-13 1.000 0.l 00000
37 19022E-12 .765 6.22SE-12 .317 3,371E-12 p459
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CLAVICLE

ENERGY SIN 1BIN 2 SIN 3j?~I~.8 Q57i1? :32 ::~wi !!
GROU'P RESPONSE FSD RESPONSE FSD RESPONSE FSO

I 9,10bE-l2 O513 t.541E-11 e308 1*372F-11 *390

3b 1.6t7E-11 .314 4,693E-12 -Z82 8.7o3Eit .379
17 1,793E-11 4460 3.795E-11 .231 7.3-12 4511
18 8.309E-ti .b23 1,924E-11 5308 19590F-ti *60019 8.370E-12 S522 1,64E-11 9308 2*1O3E-it, .529
20 7154E-t2 38 7.?37-11 .501 9e2F-12 .420
81 7.306E-12 .73 120oE-11 0350 8,702E-12 1%3392 8.330E-12 .457 t.8E-1I .380 1.025E-l1 .018

23 1.8E-,? .4419 1.RO8Ew12 .37 1*176E-ii .310
24 4.6403E-12 .631 1,09E-11 .09 1*976E-11 .500
12 1*87E- 1 .476 1.581E11 .487 6,29FE12 .529
16 3.e0E-12 6.06 5,036E.12 .5,5 7.564E-13 .6827 0.61-t 0600 3.019E-Il .459 3*584E-12 1.000
is 6.06E-13 .589 4,27E-12 .371 3,364E-t2 .94729 8.677E*12 595 7,9S3EI12 .411 Bo159E-12 5812
10 5.2S1E-t2 10080 1.295E-i2 0631 7.731E-12 .75
318 8.291E-13 .6592 409E-i1 .39 1286E-12 .es00
39 6.318E-12 .538 3331E-11 9379 7.9103E-12 .529
23 d4.924E12 .79o3 2.340E-11 .360 8,914E-12 1.000
3 78E-12 4683 1.S73E.11 e367 9.9E-12 s38324 7,04E-12 6401 92.2E-11 .6 1.570E-11 .43?t2s 118Ewll .848 5.648E-11 e489 2.646E-12 .52926 360E-13 1.000 l.6E-11 .210 396E-12 .283

27 ol 0,000 2,~19 E-1 0S5,8 E 1 ~ o



ENERGY RIN 4 BIN 5 BIN 6
GROUP RESPONSE FSO RESPONSE FSO RESPONSE FSo

I 1.050E-11 .397 1.1lOE-11 .41 2.286E'1l .300
2 1.8s8E-11 .367 2,167E-11 .314 1,124E-11 .324
3 1.6SBE-ti .361 2.7'SE-11 .295 1,781E-1i .350
J 1.609E-11 .2a5 1.2e6E-11 0292 1.903F-11 e339
5 9.302E-12 .360 1.787E-11 .281 1.341E-11 .318
6 1.933F-11 .303 1.517E-11 .325 1,847F-11 .347
7 1.359E-11 .396 8,753E-12 ,470 2.620E-11 .26
A 2.128E-11 .376 8,7bOE-12 .319 2.523E-tl o259
9 1.222E-11 .364 2,45OE-11 .288 2.386E-11 .320

10 9.115E"12 .491 2.263E-12 .422 2.158E-11 .333
11 t.113Etl1 .494 7.34%E-12 .434 1.5b8E-11 .38h
12 3.332E-12 .718 5.80SE-12 9617 1.594E-11 .43
13 5..258E-12 .648 7,813E-12 .870 4,942E-t2 .671

14 5. 0 03F-12 .589 5,288E-12 .481 5.740F-12 .619
15 b,241E12 514 5.414E-12 .648 1l,64E-11 .551
16 9,439E-12 .466 1.15SE-11 9413 1,926F-t1 .398
17 5.720E-t2 ,623 9.697Eo12 .411 1.157E-11 .486
18 6.168E-13 .923 5.310E-12 .518 l.blbF-l1 .561
19 1.255-ll .499 1,113E-11 .5?3 4,931F-12 .438
70 1.327E-11 .569 3.959E-I? .464 2.783E-12 .787
21 1.333E-11 .424 5,640E-12 .b21 29131E-11 .;87
22 9,091E-12 .453 29324E-12 .416 1,217E-1i 0358
23 5,91£'12 .497 1.220E-11 .344 6.717F-12 o417
24 3,499E-12 .742 1,768E-11 .352 2,876E-11 .333
25 7.478E-12 .808 1.674E-1l .479 8.108E-12 9636
26 1.039E-11 .679 2.378E012 1.000 2,bSBE-11 .411
27 1,096E'11 .602 ,osOIE-ti .506 6.444E-12 .716
28 10177E-11 .528 9,817E-12 .521 3,16I1F-11 4331
29 .3ba2E-1l .472 1.346E-11 '434 2,094E-11 .350
30 3.690E-12 .967 1.324E-11 .448 3.013E-t1 .313
31 4o572E-12 ,879 ,435Et11 395 8,080E-12 .474
32 5o447Et2 .654 1.166E-11 .616 i,357E-ii .484
33 1.196Eo1t .499 1o442E-11 .451 2.542E-11 .353
34 2.1Q6EoI .852 t173E-11 .497 3.136E-11 .330
35 6.896E-t2 .S9 7,855E-12 .721 2.133E-11 .S22
36 6,084E=11 .816 3.912E-12 .762 7.064E-11 .709
37 4.583E-t2 .381 S.980E-12 .328 2.069E-!1 .235

196



ENERGY SIN 7 BIN 8 BIN 9
GROUP RESPONSE FSD RESPONSE FSO RESPONSE FSO

I 6.071E-12 .S?3 1*194E-11 .332 19242E-11 0358
2 16128F-11 e331 1*777E-11 e356 1@230E-11 .336
3 16706E-11 .325 P.172E-11 o292 i.lS9E-it 936b
0 5.060E-12 13S4 1*12SE-1t .227 i.118E-11 .026
s 1.58Ef-11 .269 9,958E-12 .351 £.8s4E-ll .33s
b 1,?27E-11 .259 t9190E-11 9359 69467E-12 o373
7 1.533E-12 .053 1.969E-I'l .357 1.002E-11 .05"

8 1.62E-11 4066 1*.48SE-11 .352 19030F-11 .039
1 I058E-l1 .386 9.953E-i2 .388 49811E-t2 9316

10 2.064E-1l .351 904129E-12 9512 b,321E-12 .02ft
it 3,744E-2 .734 t.508E-11 444 7,340Ein12 .540

12 1,32SE-11 9417 1.047E-11 .523 4.577E-t2 .618
13 6o073E-12 .579 6,347E.12 e505 8*013E-12 *S52
14 Sab11E-13 .b09 7.036E-12 .543 9.21SE-12 .005s
15 6.034E-t2 .684 b.O7QE-12 .505 89bt4E-t2 .581
16 3e347E-12 .690 4,774E-13 .865 2.62SE-12 0578
17 7.635E-12 .583 1.0?1E-11 .471 'I.352E-12 o7bS
1s 2ab01E:-12 b67S 7.505E.12 b63q 80180E-12 '459
19 2,605E-13 *935 1.3?5E-11 e408 99792E-12 .926
20 4.56?Fin12 .069 79851E-12 .540 4,823E-12 .562
21 7.bSE-12 .656 19301E-1t *457 0.5?3f-12 .097
22 1.813E-12 .532 7.78bE-12 9483 1,674E-11 1448
?3 8,420E-12 .482 9.311E-12 S543 2,369E1t2 .519
24 4.893E1?2 .786 S,801E-12 .612 2.59SE-11 015
?5 1.047E-n11 .497 1.165E-it .611 9,444F-12 .50
26 9,650E-12 S578 29559E-12 1.000 1.031E-11 .925
?7 7.450E-12 .713 7,388E-12 e626 8,249E-12 0591
28 2,831E-12 .793 6,714E-12 .595 5.896E-12 *677
29 6.262E-12 S598 0. 0.000 l.033E-t1 065
30 5.794E-12 .694 4,460E-12 .727 3oSITE-12 .705
31 4*16SE-t2 .706 0. 0.000 1o023E-11 .521
32 6o579E-12 '57S S.503E-12 .722 1.988E-11 .054
33 5.b39E* 2 b633 to384E-1I .523 9.730E-12 .500
34 0. 0,000 3.520E-12 .793 1,049E-11 .950
3S 9.753E-12 0551 2o976E-12 1.000 7.82bE-12 .641
36 2,966E-12 1,000 t.14SE-11 10000 39363E-i2 9813
37 lo838E-12 586 3,80bE.12 .394 7o109E-12 .311
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ENERGY RIN 10 BIN I I BIN 12
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSD

I 5.29SE-t2 ,634 t.044E-11 e423 8.?A1E-12 .468
2 1,339F11l .332 1.123E-Il .384 S.337E-12 .465
3 1,97oE-11 .338 8.4?4E-12 *434 89570E-12 Sb80
4 1*282Einl .331 1.294E-11 .393 3,465E-12 .338
5 1,oOQE-t1 .4b7 9.470E-12 .398 10049E-11 0415
6 9.777F-12 .422 4.531E-12 .450 40102F-12 .391 ,
7 1.725E-tt .307 7.273E-12 9326 1*727E-11 .359
8 1,489E1i .454 5.7t7E-12 .418 49031Ein12 .424
9 9.28SE-12 .39S ?.391E-12 e545 6,864E-12 .518

10 S.Tt7E-12 .424 1.487E-It .367 S,269E-12 .809
It 5,068E-12 .443 8.752E-12 .544 2.213E-12 '736
12 5,200E-t2 .66S 6,472E-13 .728 5.454E-12 e690
13 5.956E-1? .641 7.752E-12 .608 7.056E-12 .643
14 7.130E-12 .633 8.194E-12 .45b 8.77SE-12 .535
IS 6,799E-t2 .608 4,.812E-12 .464 2o847E-12 .858
16 5,9S0E-12 .770 1.717E-12 .896 10MIE-12 .670
17 6,t66E-12 .638 30289E-1? .559 2,574E-l3 .830
Is S.709E-12 S576 1.679E-12 .557 5.507E-13 .706
19 2.775E-12 .949 4.157E-12 .855 8.173E..14 .763
20 3,906E-12 .764 3.382E-12 .7S9 3.862E-t2 .877
21 1,193E-11 .536 1.052E-It *488 1,427E-t2 .718
22 1.115E-tl .453 3.178E-12 .613 0. 0.000
23 2,827E-12 .723 8.201E-14 19000 3,119E-12 *734
24 5.7?0Ein12 .646 49081E-12 .862 19420E-13 1.000
25 3.35E-12 .826 0. 0.000 4*921E1t2 .888
26 3.89SEin12 .952 7.047E-13 '968 0. 0.000
?7 2.984E-12 1.000 6.541E-12 s707 39046E-12 1,000
28 8.185E-12 .722 5,643E-14 1.000 2.731E-12 19000
29 3*327E-12 .603 3.31?E-12 .718 5.094E-l2 .738
30 1.157E-11 I5i5 0. 00000 0. 00000
31 2,045E-12 .973 l.IOIE-lt .563 2.837E-t2 19000
32 2.416E-12 .794 1,029E-11 .551 3,482E-t2 1.000
33 9.948E-12 .594 5.922E-12 .691 01 00000
34 9,683E-t2 .530 2,319E-12 1.000 Se135E-12 .706
35 1,641E-11 .415 8.894E-12 .515 6,858E-13 1,000
36 4,680E1t .795 316SE-12 1.000 0.00000
37 So945E-12 .593 8.533E-13 .881 i1.612E-12 .674
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(n-y)

REFERENCE MAN

ENERGY BIN I BIN BIN 3
GROUP RFSPONSE FSD RESPONSE FSO RESPONSE FSO

I 1.168E-lt .324 t.48RE-11 e306 1.539E-11 .331
2 1.226E-11 .368 19339E-11 .299 1.35bE-11 .317
3 1.362E-i1 .344 1.634E-11 .273 .610E-11 .318
4 8.834E-12 .305 1.893E-11 .2Q8 2.018E-11 .130
5 1.14SE'11 3344 1.95SE-11 e305 I.291E-11 0346
b 1.113E-11 ,359 t.888E-11 9307 1921F-11 913?
7 9.261E-12 .365 ?.t6E-11 31Q 1,.754E-11 .310
9 1,22SE-i ,35A 1.740E-11 .297 1*193E-11 .31r
9 9.137E-12 ,439 P,097E-11 0331 1,258E-11 .350
to 1.178E-11 .532 1,737E-11 .333 1,Ob9E-ll ,o113
11 1.129E-11 ,430 1.307E-11 .409 1,224-11 ,130
I? 9,762E-12 .547 1.37?E-11 .419 9.?0E-12 4166
13 5.lR8E-12 .557 A.aOBE-12 .462 7,557E-12 .501
14 5.962E-t2 .589 t,690E-11 s404 8,11SE-12 .507
15 4.468E-12 .665 1,162E-11 .448 9.,80E-12 .513
16 6.072F-12 .683 1.378E-11 .43t 7,561E-12 S507
17 7.171E-12 .528 1,617E-11 .416 9,563E-12 .404
18 4.511E12 ,a35 1.?30k-11 .487 1.156E-1i S24
19 8.729E-12 ,543 1.137E-11 .473 19472E-11 9460
20 5.242E-12 .556 2?28E-11 .375 l,621E-l1 444
21 6,4?8E-12 b615 1,267E-11 .455 7,04bE-12 .501
22 5.308E-12 .588 1.208E-11 .407 4.970E-12 ,536
P3 3.70AE-12 9526 10129E-l1 o423 6.oQ2E-2 o531
24 6.003E-12 9771 19430E-11 95S2 ,lo70E-1i .671

25 6.9%8E-12 ,642 B.803E-1? ,58 9,585E-12 ,;96
26 4 924E12 .843 1,238E-11 .55b 4o.342E12 .782
?7 7.403E-12 ,653 1oT83E-11 .542 7.809F-12 .772

28 5.095E-12 040 1.032E-11 e592 1.o85E-11 .689
?9 1.336E-11 .S35 1,327E-l1 .520 1.02bE-11 .627
30 6.506F-12 ,770 10026E-11 ,643 7obt9E-12 .61b
31 3.871E-12 .747 9,259E-12 .593 6.o26F-12 .589

32 3.9SE-12 .818 1o39?E-11 .454 69503E-12 .632
33 1,022E-11 .611 1,800E-11 .427 7.867E-12 .686
34 7.99SE-12 .865 1.210E-11 .57b 5.267E-12 .845

35 3.062E-12 .854 0,087E-12 .605 b,917E-12 .901
36 4,265E-12 ,A99 1.311E-1l .768 b,589E-12 .00
37 3.246F-12 .581 S,310E-12 .369 3,549E-12 .436
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ENERGY SIN 'J BIN 9 lN b
GROUJP RESPONSE FSO RESPONSE S RESPONSE FSD

I 1,964JE-11 .307 2.?07E-11 '299 1,764E-11 .266
2 2.055E-tl .272 1.77RE-1i .265 2.033F-ti .277
3 2.183E-t1 .2b0 2.213E-l1 274 2.252E-11 .30is

5 2.177E-11 .312 1.S8RE-11 026t 2.oS3E-11 .288
6 2.28RE-t1 .?71 2,247E-11 .279 2.54OF-ti .?7S

7 2,i28F-11 .280 2,534E-11 .299 2.296F-tl .26
8 1.957E-11 .286 ?,65SE-11 9302 2.482F-11 .299
9 1.801F-11 .344 ?.012E-11 .3?7 2.3IQE-11 0292

10 1.91.AE"11 .332 ?1?3QE-11 .3?? 2.330E-11 *3Q4
it 1.879E-it .3593 P.097E-11 .348 108R1E-11 .353
12 1.532E-11 1390 1.9o3iE-11 .396 1,353E-11 .378
13 1,419E-ti .432 6.344E-12 05?3 1.823F-11 .414
14 1.339E-11 .391 1.238E-11 .37o t*7OtiE-11 .366

16 9.724E-12 .513 1.43SE-11 .'446 2.007F-11 .386
17 1,462E-12- .433 2,464E-11 .366 10596F-l) .48

19 1.403E-11 .403 1,660E-11 0391 19616E-11 0406
20 1.230E-it .510 1.52SE-1l 9427 20013E-11 9339
21 1.843E-11 13%9R 1.647E-11 o388 2.545E-11 .351
?2 1.933E-ti .332 1,629E-11 .366 i191F-11 .343
23 1.410E-11 .347 1,614E-11 .392 19513FEa11 .370
24 9.800E-12 .900 1,617E-11 .417 1.SLOF-i1 .4e7
25 1.162E-li ,Soo t.46RE-tt .431 i.678E-11 9424
?6 2.166E-it 0471 1,791E-11 .465 1.05BE-11 *960
?7 i.56RE-ii .491 29312E-11 .414 i.31oE-ii .912
?8 1.I3REI1l *600 1,727E-11 .4b#6 i.080E1 .587
29 1*505E-11 .450 1.SbSE-11 9462 19392F-11 .483
30 1.660E-11 .478 1,311E-11 053o 1.6?9E-11 *430
31 t.966E-it .396 1.69SE-1l .449 1.61SE-11 S99
32 1.4S3E-tl .41t 1.426E-11 .4A4 t.690E-11 .'42S
33 1.546E*11 9420l 1.85qE-11 9409 i.793E-11 .461
34 1.QRSEt .441 19617E-11 0482 i.704E-11 .517
39, 1.547E-t .462 1,649E-11 .622 1.701E-ti .560
36 1.4486E-t1 .638 1.LSI6E-11 .711 191449E-11 o752
37 7,900E-12 .323 7,27SE-12 o393 5.039F-12 .384
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ENERPGY BIN 7 HTN A BIN 9
GROUP REspflNSE FSD RESPONSE FSD RESPONSE FSI)

I t,122E-it *337 2,022F-11 .328 19576F-11 .301
2 1,303F-11 .295 2e389E-11 9269 1,830E-11 .?b7
3 1.879E-11 .274 2*370E-11 0295 2.oR2E-ii *?9s
4 l.506E-ti .317 ?.49SE-11 .253 i.8112E-1I .?69
s 2.005E-11 .285 391BOE-11 .2151 2,08SE-ti 1?90
b 1,380E-ii 110 l.806E-11 m287 19942E-t1 .?88

7 1.570-1I .346 3,19?E-11 *261 1*716E-it .1
8 1.915E-l1 .324 2,714E-11 .294 i.575E-it 0328

9 l.a'ISE-i1 .359 2obb1E-11 .301 1*941E-11 .358
10 1.5SE-ti .401 19752E-11 .3?1 1,549E-11 *177
11 8.674F-12 .440 ?.LI06E-11 e314 19237E-11 .393
12 19321E-11 .481 10187E-11 .419 i.257E-il .411
13 1.o47E-it .475 2.028t-11 o391 10109E-11 *453
14 l.453E-it .475 i.973E-lt .371 19165Fl1i .'J49
Is 1.nI2E-it .91t 2,023F-11 .0?2 t.036E-11 .923
16 l.745E-1l .393 1.912E-11 .43/4 9,726E-12 0534
17 1.188F-11 *438 1.472E-11 9370 1,007E-t1 4067
1s 9.420E-12 5917 ?9116E-11 9351 1.3%1E-l1 .i444

tq 1,330E-11 .508 t.384E-11 .396 1.122E-11 4055
20 8.713E-12 *554 1,783F-1l .434 1*901E-11 .453
?1 6.788E-12 .477 ?.OOIE-11 o387 19710E-11 9111
22 8.2?SE-12 .628 ?266bEin11 .324 19037E-11 04s)
?3 7.156E-t2 .537 2,336E-11 .300 9.693E-12 0468
?4 7.01OF-12 .605 ?990?E-11 .326 b.881E-12 .612
P5 7.59bEI12 .605 2o083E-11 .405 7,994E-12 o582
26 1.037E-11 .675 1.37QE-11 .495 69360E-12 9628

?7 7.100F-12 .642 1,749E-11 .459 10040F-ll .572
P8 9.299E-12 5958 1*495Ein11 0525 9.4?6E-12 S946
?9 4.170E"12 OS9'4 2.849Ew11 033b 1.192E-i '5/45
30 5.919E"12 .797 ?9982E-11 o349 9,429E-12 .633
31 7,971E-12 .690 ?.22?E-11 e439 l.330E-11 .519
32 1,009E-11 .551 to680E-11 0446 1.289E-11 *493
33 5.982E-12 *749 2,262E-11 .399 19312E-11 5939
34 4.901El12 .769 2,169E-11 .'4?8 1.526E-11 .579

35 5.264E-12 .912 3,432E-tI 03q0 2.102E-11 .814
36 7.b27E-12 0903 2o271E-11 .611 So804-12 .911
37 1.553E-12 o553 R.960E-12 9337 5,559E-12 *3b8
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1

FNERGY BIN 10 BIN It BIN 12
GROUP RERPONSE FS) RESPUNSF FSD RESPONSE FSD

1 1.310E-11 .326 2.007E-1I .,?1 9,340F-12 .325
2 t.p?1E-i11 .34 2.04SE-1l .297 8.335E-12 .375

3 1.73SE-11 .359 2.995E-11 .274 8.286 -12 *'128
4 1.9SE-11 .333 1.9801-l! .294 1.078E-11 .415

5 1,Q77E-1t .318 P.179E-11 .277 tob4E-11 .358
6 1.361E-11 .301 1.767E-11 .276 1.211E-11 .1126
7 1.jc5F-11 .33S 2.289E-11 .279 1.259E-11 .388
8 I.Q26E-11 .302 2.13PE-11 .331 1.350E-11 .459
9 1,O09E-1t .436 1.b8E-1t .397 1.244E-11 .447
10 1.167F-11 .390 2.30?E-11 .360 9.820E-12 .95s

11 9.169F-12 .492 1o768E-11 13A8 8.236E-12 .53";
12 1.188E-11 .35 1.28E-11 .0 4.743E-12 .6941
13 9.252F-12 .1b8 1.414E-11 .L105 5.q2b6-12 .657
14 9,156E-12 .60 1,37?E-11 .508 7.576E-12 .595
15 1.038E-11 .581 1,376E-11 .411 3.767E-12 .6505
16 7.24SE-12 .141 1.492F-11 .472 5.661E-12 .s83 I

17 1.103E-11 .485 1.796E-I1 .395 2.948E-12 .,62
18 1.056E-l1 S536 I.S71E-11 .439 4.824E-12 715le 6,621F-12 '534 P,037E-11 .415 7,296E-12 1646

20 5.379E-12 .555 1.133E-11 .477 4.511F-12 .614
21 9.07SF-12 .517 1.830E-11 .39 4 .695E-12 .628
P2 1.010E-11 ,505 1.256E-11 9369 2,91lE-12 .627

?3 0.0031-12 *736 1.299E-11 .401 5.040E-12 .638
Pi* 5.371E-t2 .b90 1.s50E-11 .037 3.198E-12 .714
25 6,490E-12 .;88 1,684E-11 .524 2.900E-12 .7143
26 9.545E-12 .675 9.901E-1? .53Q 3.1 33-12 .882

?7 4.376E12 ,786 7.920E-12 .757 3,909E-12 *741

28 6.434E-i1 .772 1.358E-11 .b4 7.?3E-13 .718
29 6.704E-12 .646 9.736E-12 .b20 4.912E-12 .7bT.;

30 4.066E-12 .690 1.159E-11 .5?8 5.967E-12 .650
31 6,8121-12 .636 7.304E-12 .605 3,04bE-12 .72J
32 7,078E-12 .695 1,724E-l1 .43b 4.880E-12 .762
13 5.391E-12 .742 1.325E-11 .5?b 2#824F-12 ,89,3
34 1.982f-12 .94 1.522E-I1 .498 3.b6OE-12 .732

35 7.141E-12 *735 1.381E-11 .512 29140E-12 .q41
36 5.291E-12 .949 5,331E-12 .878 3.660E-13 1.000
37 2.069F-12 .599 6,802E-12 .348 1.36SE-12 .675
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AZIMUTHAL AND POLAR ANGLE-DIFFERENTIAL DOSE

DEPOSITION FACTORS

Total Dose Deposition From Incident Neutron Fluence (n-t)

PELVIS

ENERGY $IN I BIN 2 BIN 3
6RIJUP RESPONSE RESPONSE RESPONSE

I 2.315E10* 5.975E-10 2,71bF-10
2 1.626E-1o 4.952E-10 2,?3E-10

3 1, RQF-1O 3.9t9E-tO 2,'.bE-to
1,661E-10 3,571F-10 2,210E-10

5 2.265F-10 3,348F-10 2.15bE-1o
6 151aF-tO 4,O64F-10 2.568E-to
7 1,812E-10 3,840E-10 2,008E-10
8 8.612F-l1 3,325E-10 1,524E-10
9 6.721E-11 3.142E-10 1,749E-1o
to 1,059F-10 3.357F-10 11479E-10
it I.OA9F-O 3.45hE-10 1.259E-to
12 l.02F-10 3,09SE-10 9,114 !1
13 7.330E-11 2,486E-10 1,359E-tO

14 6,257E-11 2,174E-10 8.585E-11
ts 5,907F-11 1,q59E10 3,351E-11
16 8,7WE-11 1,061E-10 5,306E-11

17 5.037E-11 1,117E-10 10098E-10
18 3.569F-11 8.718E-11 7.06IF-11
19 8,766E-12 5,79oE-11 5,b689EI

20 9*923E-12 6.757F-11 ,76B8E-11

21 1,511E-11 3,081F-11 1.556E-11

?2 5,477F-12 2,260E-11 1.474F-12

23 3,1tE-12 111MQE-tl 4,927E-12
24 4,109F-t? 9,63tF-t2 2,81BE-12

25 3.70E-12 2,469E-11 69198E-12
26 2,990E-12 1,428E-11 6.b92F-12

P7 0. 2.317F-11 8,194E-12

2 4*.2R-12 9.798E-12 lb97E-12
29 0,247F-12 1.917F-11 7,813E-12

30 8.347E-12 2.tiOE-11 4,934E-12

31 0, 1,015E-11 0,

32 2,212E-12 1.75bF-11 R.384E-12
33 5.578F-12 2,o49E-11 8,077E-12
34 2,624E-12 1,505E-11 3.092E-12

35 2.509-12 5,324F-12 3.914E-12
36 0. 5,9IaF-12 5.178F-12
37 1,013E-12 4,242E-12 3.517E-12

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY BI1N it t~1N 5 bIN 6
GPO11P RESPtJNSE RESPONSE RESPONSE

1 '4ot62E-to 5.728E-10 4.b5SE-10
2 4stOSE-lo slOIQE-to it04Oit-10
3 3*59oF-1o 8.21Jit-to i397FIto
it 5,197F-10 4,92gE-to .6F1
5 5,S6oF-Io 4*2AIF-to .? wt
8 'S.817F-1o '*.95bE.1Q 5.9Q9E.10
7 'J.366E-1O 4,529F-10 3.6?lE-to
93927?F-to 4,.337E-10 2,77SF-to

9 it.109E-1o ').18bF-1() 3.970E-1o
10 3,196F-to 2.9V2&-1O378Eu
It 3.5Q4tF-to 3.3Si3E-lo .bFl
12 2o9R6F-to 3.3LISE-io 2.9qSE- u
13 2.840oE-10 2,8o?E-1o 260wt
t4. R9357F-lo 2,98bF-1O 2.687F-lo
is 296?9F-10 2.472E-io 2.1'J8F-to
lb 1069OF-I0 1.619F-10 .7E1

I? 1573F-1O 2.052F-to 1.244F-to
Is1,149F-10 1,767E-10 1.702E-10

19 7.30hE-it 1,149E-10 1,207E-10
P0 1,12'iE-10 1.581E-to 11709E-1o

?I 4*8tt3E-11 b~bo2F-ll 7,3S9F-1i
22 2o694E-1I logSSE-112.6E1

l.181E-11 2.900F-11 1.686E-ti

26 2e9L15F-11 1.765F-Il11bEl
27'102SF-1l 3.574EF-11147F1
2A1.906F-11 l.73SE-tl 1.48e3E.11

p9 l9802F-1 I 2,463E-1 1.043SE-1
30 106SSF-Il 3.303E-11l.~5E1

32 2,172E-11 9,230E-12 2,368F-.11
33 14170F-I1 2,032E-tI22BE1
314 t*533F-11 3.027F-11 .3E1

37 7*405rF-1,2 9.05E-25q7E-12
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ENERGY Ht 7 BIN A BIN 9GRpniP RESPOlNSE RESPONSE RESPOJNSE
1 3el?7E-10 5,495F-1w0 4o4S0E-10
2 2,4~72F-10 b,772F-1u 3.513E-10
3 204'4E-10 'J.gq2E..to 3o577E-10
'a 2,2Le0E-10 4,444'E-10448Et
C529501E1 ,19E-1 'e,453E-10

6 1,838F5.to 5.250E-10 3.'abOE-10
7 29816F-10 5.770E-10457Eo
8 1.7?1R-IO 4i.164F-0 464b-

9 1.JQA-1o5.1?3F- o 2.8R8E-1o
to 2s00L.E-Io 3.952EF.IO 3.OO6Fu-lo
It 1,364JF-10q 4I.501E-10 2,331E-10
12 1.53bE-10 3,97SE-to 3,.076E-10
13 1*09LE-to L.t1bE-to 2.83aFP1(
147,8S6F-11 '.61OF-tO 2.5SE-lo

Is b.49oE-ti 3,273F-10 1.809E-10
16 4,275F-11 2,M9oE-to 1.30'4E-to

la 2*3?9E-II 20793E-10 19083E-lo
iq 2.218F-11 1.759E-lo 1,009E-1o
20 l.0?3E-tl 2.172F-tO l.9l'4E-tl
?I7.577E-12 7*214E-11 6*008E-11

22 3,7'J1E-12 2,9614E-11 2,235E-11
?3 5,609E..12 5.739E-tl891E1
214 792?6E-12 3.713E-it 8,423F-12

ps .003F-I1 2,51IF-It 6.769E-,2
?6 3.855E-12~ 2,291E-11 7.094E-,?
?7 00 2.312F'-11 1,631E-11
28 51916E-12 1.598E-1I 1,531E-11
29 0. 2,987E-11 1,562F-11
30 2*316E-12 4,482E11 8,2149E-12

;I ,1?8E-I1 t.881E-tl 1*816E-l1

33 1190IF-12 2o86aE-li t.932E-I1
34 1,846F-12 2.28SE-ti 1.436E-11
59 4,619F-12 3.7149E-11 4.587E-Ii

37 3.465E-13 8.524E-12 4.377E-12
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ENERGY BIN 10 B3IN It HIN t2GROUP RE SPnNSE RE SPONSE RE SPONSE
1 2,9?5FwIo 5.'4?OE-10 294419F-102 2,713E-10 4174I9E-to 1.843E-to3 2*519E-10 '4090SE-t 2160.'4 2.'4?9F-10 5,003F-to i~b37E-1O
5 2,367F-10 4130SE-to 1,516E..10

2.Rb6F-10 4,790E-10 1,967F-107 21453F-10 4,b2F..10 2.169E-10

9 10988F-to 3,761F-1o 1.3'41E-toto 191S0E-10 4.057F-10 1,333F-to

13 t1*09E-10 2,I36E-10 1.*3, b~w1 0

15708F1 .6?5E-10 b.763E-iij16 624-12*1ISE-10 4,h86F-117 6,513E-11 t,b43E..1O 2.81IF..ii
lB 4.,04iiF>13 1.727E-10I 1 9F-l It9 6.79'4F-t 1.177E-10 2.64i5F-11
20 2stiOE-11 0.933E-11246E1
z1 7.313F-12 3,452E-11 LW68tE..il
?2 5,369F-12 21boff-Ill .8E23 2,355F-12 ?.842E-11689Ft
;14 4*132F-12 2.136E-11 '40208F-I?ps29596E-12 2,022?E-.11,2E1
?6 9,301F-12 8.395F-12 ,tF2?7 2*813F-t2 4,873E-12 0.

2A528-22.8'j3E-I1 2.564JE-12?9 70?05F-12 1.533E-11 H.lQ8F-12

31 8o509E-12 5,3413E-12 0.
32 5*221F-12 4,037F-11 39032E-14j
33 8*679F-t2 1.3%0E-11492F1
3'. 3*249E-13 2.077E-11 IJ.993E.12
35 6,179E-12 1,386E-l11 ,8E16 7*16oE-1,3 I.009f-lI 0037 1055IF-le 5.9?SF-12 1,636E-12?
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(n-t)
SPINE

ENERGY BIN I BIN 2 BSIN 3
GRioUP RESPONSE RESPONSE REsPflNSF

I 2,962F-10 3.9S6E-10 3,698E-10
2 2e442E.1O 3,349E-t0 3,277E-10
I 2.4SqE-10 4.073E-10 3,2'40E-to
4?038SE-1O 3.35'4E-10 1,994iE-10

5 2,633E-10 3.193E-10 3,392E-to
b 3.2bbF-10 2.873F-10 3.020E-10
7 2*108F-10 2,654IE-10 2,1?OE-1o
a 1,85t4E..l 3.120E1-10 2,658E-10
Q 10451E-10 3.105F-10 2.'403E-10

to 2a038E-1O 2*763E-10 06F1
ti 2eOOOE-10 11934E-10 2906b-10
12 l.22EH-10lO4E1 2,0?IFtO ~ .92E-1o
13 6076OF-11 1.715F-10 t.839E-to
14i 90187F-11 2.251E-10 l.IA6FwIQ
Is I,0?OE-10 1.502F-10 7,431WIll
16 2*71SE-11 5.053F-11 60772E-11

18 4,13hF-11 8.341F-ti b,231F-li
19 4970SE-11 1.122F-10 49.503E-11
20 1*012E-t1 2,115E-11 3*5Wb-li
21 89.287E-12 4,323F-11 1b646F-11
?2 9*67qE-1? 5.628E-12 10130E-11
23 3.9RbF-12 1,052E-11 8,969E-12
?4 1.042E-11 1.463E-11 2,99SE-ll
25s t11IF.11. 1.775E-12 1,482E-11
76 1905E-11, lb34E-11 1,092E-12
27 l.696E-ll 2,164F-11 4,007Ew12
29 5.489F-t2 9.633F-12 2,249E-11
29 20352E-11 7.995E-t2 194162E-11
30 19417E-12 3,9'ibE-12 1.304E-l1
31 7.8?8E-12 7.258F-12 1*022F-I1
32 4e7?5E-12 10697E-t1 3.99E-12
33 1,92SE..11 1.051F.11 7.'J6SE-12
34 2,516F1t2 8.438E-12 2,476El12
35 0. 0. 50960E-12
36 3,982E-12 2.289E-.11 10O70E-li
37 4,243F-12 3.688E-12 3,120E-12
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ENERGY 8TN 4 IIN S INb
GR~UIP RESPONSE RE SPONSE RESPONSE

I 5,562F-10 5.'477E-10 3*037E-lo
25'sp7F-10 518%9E-10 3,935F-t0

3 41.5R3F-t0 3,611E-10 3,331E-iu
4 5,817E-10 5.031F-10 3.292E-10
5 4,922F-10 £,05QE-tO 3,MI9E-to
h4I.7Q3F>.lo 4.1F-~10 3,977E-10

7 5.258E-10 3,899FE-10 2,884F-10
8 44,897E-1O 'J1065E-10 29393E-to
9 3,632E-tO 3.084*E-t0 3,33SEiO0

to 30879E-10 2.317E-IU 3,087E-10
it 30312E-1o 2.St7E-1O ,7Ft

12 ,9toE-1o 2.281ElO0 2,372F-10
13 3,207E-10 2,459E-10 1,Q0bE-1O
t4 3,359E-10 2,4*24*E-10 I.4144'J-IO
15 3.94*3E-10 2.012E-10 o5E1
16 2,522E-10 1,603E-10 7.19oF-11
17 2,15i4F-10 1.571F-10 ,2Ft
IS 1.497ft-1 8,84btF-11 91S53F-ll
19 1,SSOE-l0 1,71bE-108,2F1
?019323E-10 9,231F-1I 5,777E.11

2t 91004*EwI 2.905E-11 3.11IE-11
?2 47iaF-li 2.772E-11I,9Fl

23 20964E-11 3o6toF-11 ,3Ei
2'* 2.525EFsl1 5.b60E..12 1,06OE-I1
25 2,SS9F-11 1,697E-11 19161E-11
26 3.379E-11 2.359E-tl 42Fl
27 t,875E-11 1.4*5'E-11 1.b99E-11

1.6te03F-tl 2.027E-116,5E1
?9 1.71ME-11 11689E-ti 1,698E-11
30 2.396Fll 1,659E-11 1,079E-i1
31 3,4532E-11 1,867E-11 6.23BE.12
32 1.17SF-11 109S7E-1l I.17SE-ti
13 2,389E-11 2.571E-I11 04 1
342@953E-11 9.531E-12 1*299F-Ii

35 2.318F-11 2.5'41E-11 7o070E-12
36 1.186E-11 6.I3bF-12 1*832E-1,2
37 toRlE-tl 5,4*52E-12 2sM52E-12
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ENERGY 131 N 7 BIN 8 81N 9
GR(JIIP RE SPONSE RESPONSE RELSPONSE

I 34AI.Io6.57SE-10 2,782E-10

4 3,807?W-uo 6.5p2E-t0 2.702E-lo

5301QI0E-10 5.885E-10 2179E-1o

7 2070l9E-10 5,474E-10 2,87lf-to
830093E-to 5,48tE-1O 2,492E-10

9 3v2OIE-10 5.747E-10 2,72SE-10
10 2,916E--tO 3.927E-10 1.720E.Io

ittqh-O5160aE-lo 2,13bE-io
t220b611-10 3.796F-10 1,7ObE-lo

14 t,57BE-lo 3.725E-tO 6485OE-II
is 1*699F-10 'I0026F-10 1,6644Em1Q

lb 2,104-10 3,674E-10 7.P0OF-i
17 8,919E.11 29266F-10
ts 8.727E-11 1.734E-10 9.693E-!1
19 t.39aE-1024oE1 5,366E-11
20 6,779E-11 1,664E-10 4e057E-tt
211091SE-11 1.514E-10O,9E1
?229131F-tt 7.634F-tt 4,47BEml,2

.73 I.P86F"I1 3,780E.1l 7,81l9E-12
?4 le231F-tl '5.380E-11 5,79OF-12

25 ,9S2F-12 3,347E-11~ 5,416F-12
?6 2,257E-11 1,482F-11 2.959E.!p

PRIOSPAOE-1 1.87%F11l 7*888E-t2
29 4s.b6EsJ2 3,9'59E-tl 7,393Ewt2
30 11169F-1I 5,026E-ttq63E1

32 190OE-11 2.880E.11 60'5b2E-12
53 6#649E-12 3,.S4E-tl 1.039Eo1j
34 5*186E-l 372E1 51394E-12
35 90810F-tp499E? 3*0MIE.1?

3b2,164E-11 t.937E-11 0,
37 29172E-12 1.5L19F-i1 4,440E-t2
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ENERGY SIN 10 BIN It BIN 12GROUJP RESPONSE RESPONSE RS~l3
I 2.6t9EmIO 4,,4sm1Q1.c,5.
2 29798F-to 447E-10 2*0'i7E)"1
3 2,399F-to 6,273E-10 1*368E-toLi 2975'jE-lo 5,38~4E-10 1.IISE-lo '5 2.5L18Ewl0 S.157F-10 1*319E-to
6 2,0418E-10 S.992F-to Iobl9F-to
7 2*24SE-to 4,83Q4F.1 0  .3Fi

9t77-o5,728E-10 1*071E-to

12 2*0oFO-to 4,.882F-10 1,367E-10
ti .2??E-10 30I8bE- o 8,199F.,f1ia 19M69F-1u 2,304E-Iu424El

IS t93W-lo1 2,891E-to 59152E-1ilb l4.4A7F-li 19929F-10 3.1?OE-1'117 s,7??E-lt i.7b9E-to 20932E-11Is 5040SE-11 29188E-10 39446F-1119 309Qb6tll 1,38 7E -10 b*180E.12
P0 2*038E-it l.'4ObE-Ie 395u8E-1i
21 iS9 27E. l b,73SF--1) 79630E-12
22 2,077F-11 3.74bE-11 6,776E-t?P23 b.2I4bF.12 2,323F-11 5*99?F-i2

2489895F-12 3,43L4E-11 3.e'77E-1225 19470F-11 '4062E-ll 'I.068em12
26 10635E-11 50391E-t2 591348E-12
P8 191417E-11 6,701F-12 0,
P99*078E-12 39738E-12 *7E!30 29889F-.12 1,657E-11 1,4J7F-1t

31 3e05SF-I? 1*582E-t 11bE1
32 de8.b4lEw2 161'13F-ti 1.lleE-1133 3o632E-t? 1,90'4Ewll 2.525E-12

35 2o972E.1,2 2.128E-ti 29997F-1334, 79841E-12 1,092E-11 0,37 2@OOOE-t2 19131E-11 2.19SE-i?
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(n-t)
SKULL

ENERGY BIN I BIN 2 HIN 3
GROwP RESPnNSE RESPONSE RESPONSE

I 69865E-10 6.9H7E-10 4.797E-1O
2 5,226E-10 5,603E-1O '4.30E-lo
3 ,988eF-1O 4.860E-1O 4i346F-tO
4 5,763F-10 q,83F-10 '4.1OE-10
5 4,275E-1o 5.257E-10 3,972E-tO
6 L.0ASE-10 4e2qE-10 3,57OF-tO
7 4.712E-10 5.052E-10 '.185F-1O
8 ,2RAE-10 4,J699E-tO 3,bi2E-1o
9 3.709E-10 q0 642E-O 4.14IE-10

to 4,886F-to 4,715F-1O 4,a7QF-lo
11 39442F-10 4,219E-lo 353,OE-1o
12 3.351E-IO '.160E-1O 2.b9OE-1O
13 1.593E-iO 3.849E-lO 3,503E-10
14 2,363F-10 4,214E-10 2.742E-10

Is 3.005F-1O 3.518E-10 3.01E-10
16 2.312F-10 LOSOE-10 2.7a7E-to
17 2945IF-1O 2,50bE-10 1,526E-10
18 t,79ffE-tO 1.507F-10 1,899F-tO
19 2.708F-1O 2.88ok-10 1.877E-1o

20 1,257F-10 3.0t2E-t0 5,239F-11
21 1.353E-10 1.864E-10 5.229E-t
22 5.890E-11 8.01E-11 2.773E-11
23 5*427E-tt 3,364F-ll 10855E-11

24 1,3R7E-11 3,677E-11 19919E-11
25 2,1ASE-tt 1.824E-11 l*446E-11

26 5.9gE-12 9.093E-12 19174E-11
?7 1.160F-l1 1.503F-11 1,290E-11
?8 69217E-12 1.027E-11 7.bb9E-12
29 2,759E-11 7,1OE-12 1.168F-I1
30 9.424E-12 9,990E-12 6,9a3E-12
31 8*590F-12 1,102F-11 4,bOE-12
32 5*41F-12 5.422t-12 7,361E-12
33 1.53SF-Il 2,1t3E-tt 1,311F'11
34 2,968F-11 1.934F-11 1,3h4E-11
35 1,3SME-I1 1.262E-1 2,311E-11
36 1,63OF-1t 1,9t9E-11 ,032Fm-11
37 8.894E-12 9,349E-12 5,297F-12
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'I

ENERGY SIN 4 bIN 5 SIN 6
GRUIJP RESPnNSE RESPONSE RESPONSE

1 4,368E-10 b,382E-10 4,482E-1O
2 5.822E-t0 b.781E-10 M.73$E-10
3 4.9b2E-10 5.601F-10 4.034E-10
4 5.224F-10 6.041F-10 4.384E-10)
5 .0OZF-10 5,t6bE-tO 5.212F-1O
6 5,2R9F-IO h.192E-O 4o.ll9E-1O
7 4*350E-tO 4.857E-10 '1389E-10

5.307F-10 4.708F-10 3.7h9E-10
9 031I-I10 5.039F-10 3*49ME-10

10 41277 -to 40286E-10 3,227F-10
11 3.404E-10 5,446F-10 2,889E-10
12 2,154F-10 4,216E-10 2.724F-10

1 4.14;8F-10 4.4OSE-1O 3.314E-10
14 2.6QE-10 3.R12E-10 2.179E-10
15 3.bOIE-10 3.S14F-1O 2.796E-to
16 2.SQ2F-10 3.7?3F-10 2.09r-t0
17 3.078F-10 2.776F-10 1.149E-to
in 2.14oE-10 2,94OE-1O 10SQ4E-10
19 2,205E-10 3,2SE-10 10Q82E-t0
20 1.313E-1o 2.206E-10 1.879E-10
21 1.022E-10 1.467E-10 4.97bE-1t
?2 8.7?b6E-11 91533E-11 2.bOOE-11
?3 3.714F-11 o088E-II I,69FE-tl

24 3,2S6F-11 ',517E-117,414E-12
29 2,452F-11 t.721E-11 1.573E-11
Z6 1.24QE-11 ,.5A2E-11 2.04SE-11
27 2.990E-11 3.883F-11 8.*04E-12
P8 2.236F-11 1.661E-11 1.043F-l?9 9,299E-12 1.919E-11 t,99SE-tt

30 7.902E-12 1,026E-11 1.727E-11
31 1.OO6F-11 2.173E-11 6b501E-12
32 1,AIRFftl 1,825F-11 2,75bE-12
33 9.601E-12 1.95SE-11 8.929E-12
34 1.3qQE-tt 2.278F-11 S.901E-12
35 1.371E-11 2,219E-11 t121F-11
36 1.5?SE-l1 9.Q64E13 3.581E-12
37 6.84E-12 1.088E-11 3.337E-12
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ENERGY SYN 7 14I1N A tj I 9
GROUP RERP(INSE RESPOINSE RESPONSE

I3.675E-tO 5,130E-10O,4Ft
2 5.81'IF-10 5.009E-10 5,454F-10
3 'a,819E-10 5107s*E-10 4,202E-10
43,s64F..tu 5.'I5bE-10 4,.M?7E-10

5 3s515EwIO 5,363F-10 3.74SE-10
6 3,56oE-to 5,OP7E-iu 505'5MF-10
7 4.170F-10 5,8t6E-10 421-I
a3*6'AHF-to 4.bS9E-10 39664*E-10

9 2,957E-1u 4.I8S3E-10 *1wo
t0 2,985F-.10 3.976F-10 3.950E-10
It 2.4117E-10 3,819F-10 4.217F-10
12 3.3q7E-io 3.861E.w10 L4.i28Ea1o
13 206F-to 3,94&JE-10 04E1
14~ 1,873E-to 3,419E-10201E0
is 2914OF-10 2,727F-to2.7fa
16 1.S5ioF-1O 2.4ME-10 .8E1
17 8,179F-1i 1.35BE-t0 193Sk.E-10
IA 9,193F-11 2.sotE-t0 290?9E-10
19 9,Z7F-11 1,6Q9E-10 u2F1
P0 5*274F-w11 2,20O-10 1,088E-.10
?I 3,857F-11 1.251E-10 1,207E-Io
;?2 21139F-11 5.5O7E..ll 499QSE-11
23 8*3S6ET-12 2.LI09E-11 20518E-11
;41,0'16F-11 2,310F-11 *7F1

?7 1*740E-1I 1,306E-11 08Et
20 l0389E-11 1.LIBOF-11 5*445E-13
P9 1*13E-1 1.902E-11 8,779E-12

31 5#290E-12 418shF-t2 9*72'4E-12
32 ej,196E-12 71464E-12 6*536Ea'12
33 1,684F'-11 6.S5flE-12 5,422E-1,2

55 0 ?,962E-122,9F1
35S 6*058F-12 3.765E.12 0.
37 3*157F-12 ~ 41196E-12 9.50i2E-12
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ENERGY BIN 1o BIN 11 BIN I?
(,ROIIP RESPONSE RESPONSE RESPONSt

I3o105E-lO b,178E-1O 1.36IF-lO
2 3.O587E-lO 5*541E-10 2,181E-10*1
3 30008F-10 S.S37F-1O 1,833E-10 '
142,24SE-10 5.4I13E-10 lo940E-10

Is 2,713F-lo 5.203E-10 1,757F-to
6 1.822E-10 *.274aE-10 1.370F-10
7 2,093E-10 i,529E-1O leS5bE-1O
8 t.9M8F-10 3.757F-10 1.o54F-to
9 2,793F-b0 3.862F-10 1*382F.10

to 1,966F-10 2.871E-10 1.172E-to
11 1.292E-10 4.215F-tO 6000IF-11
12 t.65RE-tO 2.665E-lO 6,728f-11
13 1,933F-to 2,9f14F-10 804383E-11
141,7Q9E-10 2,.q4E-10 hsl3b3E-ll

15 1,345SF-10 30M1E-10 6094LE-11
16 1.11sF-to 2.313E-10 S.1*30f-fl
17 7*51lF-11 2*200E-10 2ob21ffli
IA S.819E-ti 1.779F-10 5b20E-11
19 7*210F-11 1.040E.-10 3,749E-ti
20 S.olOF-11 9.920,E-11 3.117E-13
21 3.197F-11 1.21 IF-tO 4,517E-t2
22 I6bIF-11 30777F-11 7937SE-i2
23 L8.O37Fmt? 1,259F-11 4.263F-12
?479390E-12 51928EO12 1.109Fw13

25 3.129E-12 7.795E-12 00
2b B.607?E-12 2.2?OE-11 1*088E-12
?7 2.706F-12 6,q98E.12 1*02OF-ml?
?83027SE-I? 2.933E-12 0,

?9 7.509F-13 l,080F-11 0.
30 1,019F-11 S.6b2F-12 0.
31 S.021F-12 I.5SiOE-12 0.
32 3*072F-13 2.470E-13 2,807E-12?
33 LI.551E-12 2.7?2E-12 00
314 9.870E-12 5,824E-12 0.
35 903S4F-12 5.836E-12 0.
38 2*636f-12 3,102F-13 0.
37 1.099F-12 4.3S0F-12 2.'472E-t3
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(n-t)
RIBS

ENERGY BIN I BIN 2 BIN 3
GROUP RESPONSE RE SPONSE RESPONSE

14,099E-10 512OLIE-to 3o48dEwlo
3.LAS7F-tO bLA6SE-10 3.44~9F-10

3 3.5%d4F-10 3,92bEF-1O 3,t8q8F-jo

5 3.189E-10 5.211E-10 3,005E-10
6 400OF-10 4,74j7E-.10 20Q6bE.10
7 2.'4t8F-10 5,060E-10 3,588F-10

A345105.311F-t0 3,2O7Em.Io
92,885F-lu 'J1o?OE-to 20b98E-to

10 ?*741F-1O ',586E-10 2*567k-to

t2 1.7A2E-10 4,066E-tO 1,965E-to
13 2.bR E-lo 3,24lE-10 2,8~39E-10
142,760E-10 2.780E-10 2.252E-to

Is 1,970F-1O 2.668E-10 1,910E-10
16 10818E-10 2.873F-10 1.22SF-In
17 1,167F-t0 2,290E-to 1.298E-to
18 2,t11*-to 2.567F-tO 1.lbqE-lo

p 9.9R9E-1I 2.16SF-10 5057'4ro1i
?I 4.4454F-11 b.935E-t1 4.50SF-11
22 1,7A7E-11 6.7%7F-11 2*289E-Ii
23 1,614E-11 4.I85E-11 2*203E-ti
pq1.856F-I1 3,MO6F-t1 9,233E-t2
25 .267E-12 1.210F-11 1.054E-11

26 3*59oF-12 2.9I1F-11 3,122E-12

?a 9.159E-12 11299E-ll 1.970E-11
7-9 2,893E-t2 1.513F-11 1.144E-11
30 8,085F-12 9,625E-12 14161E-11
31 7,637F-12 1.806E-11 1.bt?E-11
32 2.681E-12 1.87SE-1Il34Et
33 Se009F-12 3.118*-Il 19307E-11

34 1.84SE-Il 3.560E-12 toObbEelI
35 4,316E-12 2.53AE-11 3,825F-12
36 2,Q6QF-12 9.Ot8E-12 5*398E-12
37 4,.84bE-12 t.181E-ll 5.293E-12
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ENRY BIN 4 BIN 5 "~IN 6
GROUP RESF(INSF RESPUNSE RkSPONSE

1 9,3154F-l) 51.819E-10 4.98SE-10

3 *e7fl3Ft1) 5.706E-10IO1E1
45,31IIF-tO 9.625F-10 4739EFto

S 3ob4iLF-It) 3.826E~-10t6SEl
6 q.,710F-10 ').Qb9F-10 4Iu67Fw1o
7 4,713E-1t) 5.65%E-t1Q6SE1
R Se264iF-10 '.8LIQE.O M.3q4F-Ilo
9 3.750F2-1O 5.I1J5F-10 LI.3;7F-io

10 4,042F.10O 4.907Ew.10 5,05SE-10
it 5*36'*F-ito SQ76k-io 2.90bF-io
I? 3ebQSF-1O 31905F-tO 2.904E-10

14 2,SOF-to 3,3ABE-10 2.2fA9F-1o I

16 1.402F-10 e,769E.IO 2ol85E-1o

17 ?5Sc8F - k 1,929F-10ll .2?oE-io

19 t.ORIF-10 ,651E-10 1961OF-10
20 lO2?F-I1) ?,531F-l? 1*47F-to

'9 1,196F-lj 1,057F-10 1949F.E10

?1 1.15*FI-11 ?6764-11 8*9'bE-ti
;) .8?MIii 3,10E-it11sE1

P-5 31509FWI1 3,3OIE-t11 ,8F

26 3.3R*11 157E.11 1085F-Il

?7 7.'JQ5F-ii 7,SOOF.i2 2.007E.11

243 2.22QF-11 ~17q-1Q.1F1



ENERGY IiTN 7 SINy A IIN 9
GROU1P RLW~INSE RE SPOINSE RE SPOINS

I3.1413F-1 14,977F-10 5,751W-to
2 3,91.RF-10 5.315F-10 5,58i2E-to
3 5,752 E-10 41.7bE-10 5,42ftF-t(
'1 ?.578E-t0 4,.917E-10 4.430E-10

s S*3'3F-tO 5,49Q3F-10 49498E-10j
6 40031E-lu 11,007F-10 3*577E-1o
7 2,94*3F-10 141001W-tO 4,293F-10

9 29174F-10 S,8?2IF-1O 3,078F-to
to 2. 177EF-1O 0 41 10F- 10 S.58bE-1o

13 2.06'5F-1) 268.8IF10 3.4IOUF-10
14* t,560F-tO 2,688E..O .i,98E-10
IS t.050E-10 2.091E-10 39656E-10
16 1,674FE-10 2.208F-10 S,2011E-10
17 t.371F-Iii 11919E-1O 1.708E-tu

Is b.978A-1 1  1351-t1 1.92*sto

>0 29804F-I? 4.29SF-10 l.bt4-to

241 1.378E-11 4.3F-11 2.007E-11

35 2.8SF-I? 2,4551 1 2, 70E -II

21 1.80F-11 2.3Fo7E-l11.0F1

379 b,09E-12 3.251E-11 1,528F-,?

30 227?E12 LIblF-tl29b2171



ENERGY OTN 10 14IN 11 iJN 12
GROUJP RIkSPI1NSE RESPL1NRE RESIPUNSE

I 3,907F-fl L,5bE-10 20159E-10
2 3,895F-liu 5.231E-10 2.786E-10
3 3,014E-10 4,8ZIF-10 29605F-t0
43.01SF-10 'J,1?7E-1O 3.003E'-10

5 2.b36F-IU 'a.351E-1O ,?F1
6 S.169F-10 5,824IE-10 3.022F-10

7 .1F1 ,899E-tQ 2,V42E-10
54 3,149E-10 3.SO2F-10 1.728F-to
9 2.QbM4F-lfl S.639F-lO 2.226F-10
10 21366E-10 3.154IE-10 1.767E-tO
1I1 2.868~E-10 3,.632F- 10 29I0bF-lo
I? 1,7410F.10 3.2-R9E-10 2,12'aE-10
13 1.362E-10 2.LI87E-10 I.S59E-10
14 19b5lF-1) S.4?3F-I 0 1.83BE-1 A
1 S t.379F-to £'.JQIF-to 1,28OF-10
1b 8,767F-11 2.?I1E-10 1.725F-10
17 1,268F-10 1129SE-10 101LIF-10

PU gobtOE-ll q.469F-11 4,338E-Il
21 2.'40QF-11 77~Fl .4F1
PP 3.tS7F-ti 7,204F-h11 .5E
PS 2sl02E-11 3,,197F-11 b*.'0 SE-12

2c; 1.800E-11 7.126E-12 6.119F-12?

27 695I6F-t2 1.S131F-ti471E1
PR 2,507F-12 b,bo9F-12 40070F-12
29 1,057F-IlI 1.3S9F-h 1 1.066F- 1

31 1,366F-I I 3,216E-12 0.
32 2.0ROE-11 1,3111F-11 6,928E-12
31 8,453F-12 4,.542F-123.2E1
34I 6.M3?E'-t2 i,509F-ll 29122E-13
35 P.158F-l1 S.399E-12 2ob22E-t2
36 l.293F-1l 5,904iF-12 2,617E-12
37 5,21F-l2 51060E-12 l.288E-t?

218



(n-t)

SCAPULA

ENEPGY BIN 1 I 2 BIN "S
GROUIP PESPIINSF PRESP(1NSE IESPIINSF

1 40560F-10 b,O%6E-1O S.01?F-10
2 3,593F-10 5.402~E-t(0 2.266Ew1O
3 4.0112F-10 41490E-t 2.588E-10

5 2.311F-1O 4,19~4F-10 2.O98E-t0
6 ~ 4101'E-10 4.288iE-10 1.732F-10
7 S.OsbF-to 4,36OEmI0 l.'4q7E-10

9 2,7?3F-10 3.5SOE-io i.q3bE-10

to 2,874F-10 3.52?F-10132Fo

12 2,854F-10 3.LJALI-10 1,416F-10
13 1181AF-10 3,i's4E-10 b,9A48E-11

is 2,35LtF-10l 2,397E-10 ~ .OE1
16 2.0OF-1O 2,675F-10 1.318F-11
t7 1.0';IF-0tq.f-lo 5.225F-11

is A47F-lO 1.398F-10 sL1blbE-l1
19 19014F-10 ?1032F-10 LJ.82OF-l11

?? 2494lE-11 ?.816F-11 3.b23E-12

24 .bOSE-li ?,1R71-11 b.bIJ9F-13

?6 e,.IQ9F-t? 9,469E-12 i.Q91F-t?

?q19367E-11 3,037E-11 3,7983Fwt2
'9 .1l1bF-I1 8.071E-12 5.475F-12

3? 5,209F-12 1.b78E-l1 8,ob8E-12
33 3.1'9F-12 1.5blE-11 6*OtbEq.12
34 S.2O'JF-12 1,3q3E-11 5,108E-12
355 £.912FmI2 3.751E-11 0,
36 0, 1.8?2E-13 0,
17 9elSSE-13 9,4Q7F-12 tob?2E-12
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ENFPGY BITN 4 ~ BIN '5 HIN 6

GQOllP REspf1NSE PESPONSE RESPONSE
I 7.310F-10 7.287F-10 4,.242E-10
2 6.370E-10 bSOlE-l0 4.142F-10

7.OlflF-10 5.HSIE-10 3.0e'4E-10
45.931F-10 5.L449F-I0 dJ.28if-t0 -

5 7.131F-10 5 bn l3F- 1013 a.t1 E- 10
b b.3R0E-10 5, 1113F- t0 2. 753F-1 0
7 ~ 4.8qaE-10 o~.0413F-10 L.168E-10
A 9.LIAbF-10 5,9bqF-1o 2.1F-1o
9 4.7S8F-tO 5 .278 E- 10 2, #SF -I o

10 4.8P9E.1O 3,bPgQF-tO 3.o79F-Io

It 5.7ObF-10 3.bcThF-10 l.1563E-10

13 5.002F-10 219L40f-10 2*08lF-10

15 L,8A9F-10 3.579F-10 2.017E-10
1b 5.94iF-10 3.O)Q3F-10 9.7495F-11
172,6'JOF-iU 3,?bL*F-10 1.153F-10

is 3 ,012 F- 10 2.gqF-0I l0 03E - Io

20 1 ,sq?f -10 2.,2 70O 10 .-bFI

26 l.b9?F-t1 l,5O'IE-ll 3o311E-12I
22 1.144F-t10 .oF 1,784E-1 S.9 I
28 bq~?F-12I 5.66bF-12I 1.459EU-1I

20 1.'IF-l I .b8bE-I 87F-1

PS2 3.3 3 4F-t 1 , I . F-12I 781E-h?2
33 1,692F-1 I 1.504E-1 1 3.0167F-,2

IQ 5,974F-12 1.29OF-l 1 8.017E-12

31 1.395F-11 2,0qtF-11 3.71')F-12

37 8,620F-t? I OP?E-i 1 1. 339E-i1e
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ENERGY BIN 7 BIN A bIN 9
G;ROhIIp RESPONSE RESPOINSE RE SPgi NSE

I 32s2F-iO 7.138E'10 5.078f-lo
23.b03Em1O 5.731F-10 5160QE-lo
32,637F-10 6.414F-10 4,575F-10
42.752E-10 6.467F'-10 3.021F-10

5 2.750F-10 5,7q3E-10 0)F1
6 2.252E-10 612SIlE-1.o 'i2?OE-10
7 2,207E-10 5.L5$OF-tO S.259E-I0
8 1.947F-t0 b,.987E-10 3.034E-10
q ?,104F-10 b,377E-1O 3.722F-10
10 2.103F-10 a.800E-to 3.70BE-10
112.009E-10 5.?LI9F-10 3*167F-10
1?1,716F-10 51905E-i0 4.160E-10

13 1t~6-1o3.8?bE'.10 3lbsOE-10
14 9,818E-11 '1.235F-to 2,861E-10
is 7,866E-11 5,015F-1O 2.58~0E-10
16 l.1P2F-t0 4l.44'9E-10 2.01SE-l0
t7 8,50L4F-11 2.717E-10 1,9L11E-10
JA 5.SRbF..11 3.0tJ9F-t0 1,662F-1O
19 4,.214E-11 3,46IFt1 19bS2F-tO
p0 10700F-11 2.975E-10 lebsff-1o
21 2.0?8E-I1 i .bt5E -10 7,74J9F-l1I

;)3 2 ,7 0 F -12 8 , I sF - I 2.905F-I I
?4 4768F-12 '*.873E-1l 9.9'JIE-1?
>5 .7q9F-12 41.Q00E-11 7.807F-12
26 ,qAqE.l? 2.21 2E-t I 1.47bE-.I

28 9.20OF-1? 2.5?gF'-lI 6.'472E-12
79 *l.97?E-12 1,710E-11 1.96bE-11
in 0. 2.7qbE-11 1.IJTSE-1
,;I 0. 1,133F-11 .4F1
52 7,OPIEw12 3.509F-11 1llbE-11
13 1,802F-12 1.714IF-t11 ,4F
347.#ASF-12 3,3s9E-11 3*0QIE-12

55 4,441hF-12 5,607F-11
36 0. 2.769E-11 4.89bF-tl
573.827F-12 1.87'1E-11b28E1
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ENERGY RTN 10 BIN It HIN 12

GROUP REsPflNSE RESPONSE RESPONSE
I 2.067E-10 6,L4h3F-l 2.9'ITE-10
2 2.7flSF-10 5,770F-10 2.198E-10
3 2,027F-10 b,,9l8F-tO 2.378F-10
'a 1.77'4F-10 6.453F-1O 3.319E-10
5 1,654aF-10 5*,JR5E-10 3.274E-10
6 1.9S7F- 10 5,29%F-10 2.hbE- 10
7 2,2h2F-10 '4.30?E-1O 2.315F-lo
82,367F-10 'ib9SE..1O 2.31?E-bo

9 t.49S8F-1O 5.'02E-tO 2.233E-10

1? 7.677E-11 'a.9'eE-10 1.673E-10
13 1.30OF-10 3.8s2E-bO l.s?8E-lo

1b ,901E-11 3,SO4F-t0 t.3lbF-b0

Is 5,5PRF-11 4.372F-10 5.70SF-li
16 4,9M75F-11 3,b93E-10 1,,593F-10
17 b,b?SF-11 2,216E-10 1,02hF-tO
19 5,076EF-11 2.7sgF-lO 9,9b2E-lj
Iq 3.145F-tt 2,066E-1() 6,074IF-11

?0 2,'419F-11 1.942F-10
21 8.537E-12 1,252F-10 2,7hbF-tI
?2 b,540Fwt2 7.259f-I1 2.10BEI11
23 1,b?2F-13 3.8MOF-lI 5.'481E-12
24 4,236E-13 3.565F-l11 .~F

2w 2. 0,O4E-l1 1.715F-I 1
26 2.904F-12 2,554JE-11
P7 3.9?7F-12 1.531F-11 2.839E-12

28 2,2q7F- 2 4.723E-12 5.038F-12
292.063F-12 2,907F-11ll8E1

31 5,403E-12 l,os2F-l1 I.197F-13

32 4,103F-12 9.b?2E-12 I.OOOF-11
13 21073F-12 1,952Ewil 20937F-12
34 00 l.29bE-11 0.

Is 0. 1,69OE-I1 5,198E-12
36 0. 1,376E-11, 00

37 2.55,7F-'a i107F11 1,803F-12
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(n-t)
LEG

ENERGY STN I BIN 2 BIN6GR)UP RESPONSE RESPO~NSE RESPOtNSF
I 1.'JISF-u 428F3Et1

3 1*237F-to 4316E10o 3,479F-I~l4 1055VF-I 3,808E-to 2*579Ew10s I.297E-io 
2.~E1 .775F-106I.S?IE..1o 3.btIE-jo &.bEh7E-1o

7 . 08 . I 1.9 4 4E- 108I,IR7F-lo 2,673F-10 2.134IE-10
91.132F-to 3, ?QhF - 10to 1,237f-Io 3o3b9F-to 94Et

It 1.069F-10 2.47?E-10 1.7?5,E.1o

1-a 3,63%E-11 2.297E-10 1*18SE.l(Is Q.079F-IJ I.696t-Io oSFtth 4ob34F-11 l.975E-iuII4E1
17 9 ,bSF-12 1.437F-10768E1

19 3sOt3E-12 1,079f-to 6#02IF..11?o 1,234sE-1I 4,292E-11 I.5QJE..ti
211.792F-11 81229F-1210SE1

?2 7,944E~-12 l,70?E-11Ib2FI
?35.388E-13 9,499E-12i tE124 3*006F-12232F1 

1.39'SE-12PS ~ 4,3?9E-129j2p2 
.4E1P6 3*563F-12 1.'189E-11 4I.090E-12p27 6o8egsF-12 1.587E-11 20E1283*796F-12 

1*2.-ll368iE-I1P9 0, 1.365F-11 5o582E-1230 1.'JIE-11 
4,2F131 0.l 1.160E-11I4IFJ,;? 3,426E-12 7,35OF-12736E133 1.122F-11 5.31SE-iP 5,179E..1231 56005Er-Ip 8.518F-12~ 0.35 0. 1.25SE-11 0.36 0. 0* 7,890E-1237 2*053F-12 3,2q2F122,91-i
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ENER(;Y HIN 4 BIN 5 LIN 6

GROUP RESPONSE RFSPOINSE RESPONSF

I 4,045F-10 5.01IE-10 4.842E-10

2 4.168E-10 5.248F-10 5.6s5E-10

3 4,291F-10 4,6o7E-10 a,9Q9F-10

4 4,533F-10 4.49E-10 5.6n0E-10

S 3.204E-10 57Q3E-10 4.202E-10

b 3.519F-t0 3.551E-10 3.801E-10

7 .0R-9E-tO 4.87tF-10 4.615F-10

8 3.Q78F-10 4,b43E-10 4.01E-10

9 3,2?8E-10 I.12E-10 L*.O81E-1O

10 2.340E-10 3.374E-10 4,21bF-1O

11 2.SI6E-t0 318IE-10 4s78IE-10

12 3.197F-10 3,196E-tO 3.533F-1o

13 ?.137E-10 3,50E-10 2.710E-10

14 1.70O-I0 3,Oh2E-10 2.15F-tO
is 29159F-10 1,924E-10 2*072F-tO

16 9.097E-11 2.19LE-10 2.254E-10

17 1.272F-10 2,161E-10 1.229E-10

is 5.995F-li 1.3?%E-tO 10Qb9F-lO

19 3.564E-11 1.27bE-10 1.399E-10

20 6.592E-11 1.068E-10 I.031F-1O
?I 3o481E-11 4.128E-11 41,731E-11

22 2,297F-11 2.32bE-ll ?.341E-11

23 2.202FE-1l 2.taaF-11 1.519E-11
24 1,319E-11 5.4S6E-12 2,574F-11

P5 1.134F-11 2.etE-11 2.IIE-11

;b 2.562E-11 1.583E-11 8.817E-12

27 5.S43F-12 1.3aOE-11 2.159F-l1

2P I.806F-11 3.175E-t1 .bt4E-ltI

29 1 b40F-lI 3,88?F-11 2.03bE-1I
10 11943F-11 2.949F-tl 1*699F-11

31 1.105F-11 1,b79F-11 2.055E-11

Ab.r5$4F-12 2.550E-11 2.927E-It

113 .7AF-1t 1.Oh?F-t1 2.26SE-11
14 ,46OF-I! 1.475E-11 7.585F-12

AsI 16r-11 9.627F-12 1.302F-11

36 h,3P3F-12 4.013F-11 8.789E-12

37 b,9?E-l? 5.535E-12 1.261E-11
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ENERGY BIN 7 BIN 8 BIN 9
GROUP RESPONSE RESPONSE RESPUNSE

1 3.52OE-10 5,349E-10 5,418E-10

2 3,781E-10 5.235F-10 5,266E-10

3 2.772E-10 4,80'F-1o 4,o69E-1O
4 3,576F-10 4.80qE-10 4.409E-10

5 3,643F-1O 5.560E-10 '.330E-10

i 2.872F-10 4.OQSF-10 3.911E-10

7 1.9?QE-10 4,.976F-10 3.663E-10

f 2.688E-10 t.L09E-10 4,292E-1O

9 2.515E-1O 4.037E-1O 3.772E-10
10 ?,205E-10 3.4QOE-10 2,980E-10

It 2, 9 3F-10 3,430E-10 2.883E-10
12 2.151F-to 3.548E-10 3.490E-1o

13 t.I10F-1O 2.378E-10 2.b72F-1O
In 1.05E-tO 2,177F-10 2.552E-10

15 9,30IF-11 2.108E-tO 2.239F-10

16 1.177E-1O 1.776E-10 1.365E-1O
17 8.770F-11 1.345,E-IO !.450E-10
18 1.201E-10 2,068E-1O 1,43bE-1O
19 5.208E-1I 1.95*E-tO 1.972E-1O
20 3,879F-11 1.5,3F-lO l,OlbE-tO

21 1.7r9E-11 b,103F-11 3,114E-l1

22 7,93E-12 2,389E-11 2.21E-11
23 1.118E-11 2,944E-11 2,46hE-11

?4 7.166F-12 2,5';3F-11 1.954E-l1
25 7,692E-12 1,60E-11 8.308E-12
26 1.58E-11 5,2n4E-11 9.122E-12
27 8,3oE-12 1,545F-11 1,255F-it
28 8.017E-12 3.OIQE-Il l,712E-12
29 7.801F-12 1,675E-11 1,391E-11

50 2.025E-t? 2,805E-11 7.247E-12

it 1,123F-11 2,295E-11 2,116E-11
32 1.757F-11 2.080E-11 9.170E-12

53 2.579F-12 1,620F-11 1.b69E-11
34 9,331E-12 2,742F-11 1,335E-11
35 5.639E-12 1,148E-11 2.574E-12

36 R.O1F-1? 8.852E-12 bObIE-12
57 2,236E-12 5.831E-12 9,856E-12
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ENERGY BIN 10 BIN 11 BIN 1
GROU1P RESPONSE RESWINSE RESPONSE

1 '4.227F-10 ~ 4.919E-10 2.835E-10
2 3.767F-tO 5.292F-10 2,999E-10 33 3,700E-10 4,6?1E-10267E1
'4 31226Eu-10 4,23AF-10 2,825E-to
s 2.991E-to 3'.Sblf-lo 2*41DE-10
6 2,479F-10 5.271E-10 29575E-10
7 2.SOSE-1o 4.1'4SE-10 2.OI3FH.10
9 2o263F-10 3.336E-10 1,673E-10

10 4 ?.9p5E-10 3,4I66E-10 *3E1
11 2.QO7E-lo) 2.qqoF-t0 1,333E-to
12 2,5?3E-1O Z.829E-10 19'446F-10
13 2@131E-10 2.605F-10 19403E-10
111 1.734F-10 2.017E-10 9.230Fwti
i5 9*bR2F-11 1.759F-10 8,039F-11
161*017F-10 1.37SF-b0 b,813F-i1

17 1,435E-10 11389Ei-1o .9Et
1a 1*9?OF-10 1.70IJF-10 4*.S3bF-11
19 1.05MF-10 1.48ME-10 b."38EWti

3.571w-li 4.771E-111.7F1
212.7'59E-I1 3,629F-11 1051IF-11

22 8,65E-12 1.1471F-11 bet2'IE-12
23 6115SE-12 1.331E-11 9.086E-12
24 l.00QE-ll 1,6Q1W-11 5.609E-12
p5 2e35;MF-lZ 1.44q7F-11 5,l83Eli
26 3,197F-12 1.788E-ii 4.164F-12
P7 2,084F-11 2*'493E-)11 .6F
?89,426F-12 1.615E-11 2.069E-12

29 1.634F-11 2.39~4F-112.0E1
30 b,7S7E-12 3,391E-11 7,239E-12
31 1,4t4E-11 2.73eiE-11 104566E-12
32 6,9?bF-12 1.oh64E-11b68E1
33 9,758E-12 a.593E-l1 591783E-12
34 2,2W6E-2 2.131E-11 1.259F-'l
35 100144EW11 5,995E-12 89519E-l2
36 2,7SOV.12 l.83bE-i1 2.553F-12
37 50719F-12 8.'405F-12 8161OF-13
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(n-t)
ARM

ENERGY BIN I BIN 2 BIN 3
GROUP IEsPnNSE RESPINSE RESPUNSE

I 5.3lE-1o 6.789E-10 3.971E-10
2 5,OOE-1O 5.197E-10 2.770E-10
3 4.628E-t0 4.760k-t0 2.947E-10
4 4.735F-0O b.322E-10 2.007F-1O
S 3.773E-10 7.008E-10 3,559E-tO

3.525E-10 9.999E'1O 2,430E-10
7 3.8QBE-10 5.t3SF- 0 2.518E-10
8 3.A*7F-lO 5.b70E-10 2.143E-lO
9 3.597E-1U 4.865F-10 l.b'IE-10
10 3.58F-10 4.9L4E-1o l.9lE-lo
11 3.910F-10 6.118E-10 2.5?OE-lO
12 2.040E-10 4,293E-10 1.506f-lo
13 ?.758E-10 4.058E-10 1.275E-10
14 3.14*E1-0 4.2aF-t0 1.099E-10
15 2.679E-10 3.829E-10 1.278F-10
16 2.751E-10 3.670E-10 9.568F-11
17 1,991E-10 3.I9E-10 4.7b2E-11
18 t.037F-10 2.250E-t0 5.827E-11
19 1.870E-10 2.8S0E-10 5,691E-It
20 t.074F-10 2,tq6E-O 2,841E-11
?1 6,491F-11 1.508E-10 2.239F-11

22 5.174F-11 8.6t8E-tI l.455F-It
?3 8.5A3E-12 3.325E-11 4.047E-12
?4 5.865F-12 3.500F-11 1,OM2F-12
?5 9.518E-12 1.397E-11 1.924E-12
26 1.337F-11 2.484E-11 9.534F-14
?7 2,OOOF-12 1.026E-1! 3,bbE-12
28 3.522E-12 8,439E-12 5.142E-12
29 2.861F-12 1.047E-11 3.723E-12
30 2.788E-12 5.94SF-I? 6.b89E-13
31 9.34BE-12 1.865F-Il 5.blSE-12
32 1,42SE-11 1.50OF-l1 2,754E-12
33 9.840E-12 7,314E-t2 1.505E-13
34 4,181E-12 2,632E-11 7,145F-13
35 3.304E-12 1,76hF-1t 7.742E-12
36 1,86SE-11 1,009E-11 4.476F-12
37 69340E-!2 9,743E-12 1,392E-12
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ENJERGY BIN 4I BTN S blN 6
GRil1iP RESPONSE RESPONS. RlE SPUN SE

I 5.569F-10 7.619F-10 59853E-1o
2 5,328F-10 6.859E-10 e.LI23E-to
1 3.582E.IO 5136SE-10 ,4Fl

4 4.777E-10 S,.9ibF-10 41.1#37F-10
5 4,077F-10 b,883E-1O a,.240F-10
6 4,4ofqE-10 5.773F-10 4. So9F-10
7 5.109F-10 '3.707F-10 S8Et
8 IJ.2QE-1O 5,btE-to 4.21SE-10
q 4,.393E-10 5.05SF-b 4,789E-10
(0 4.234F-~10 4,b49E-.tO 4 , 672F -10

it 3.156F-10 5.25?E-10 3.771E-10
12 2,36SE-10 '4.5'JF-1u ~ sE1
ts 3.SASF-10 51067F-10 3,8?7F-10
14a 3.177F-10 5.105~E-10 31LI97E-10
15 4I.092F-10 3.71IF-lO 2,478E-10
lb 2,532F-10 2.94lE-1O 2.73eF-10
17 1.975F-10 2.812E-10 2,72bE-10
18t 2.0'19F-10 2.588F1l0 2.089E-1o
19 1,762F-10 3,087F-10 1.178F-10

21 7.059F-11I 1.859E-10 7,273E-It1
22 3.709E-1 1 1.217F-10 b.LI34E-i I
23 1.232F-11 5.918F-11 1,967F-11

?5 1,O66E-11 3.771E-11 b.926E-12

P7 4,30E-1I2 9,581F-12 Ift3bE11l
P8 1.LI73F-1? 1*M'ISE-t1 1.700F-11
29 b.7SbF..12 9,9boF-12 1,202F-11
30 2.8?8E-12 1,52'4E-11 10369E-11
3t b635Fwlt? 2,635F-11 7.508E-1?
3? l1?SE5-11 2.0?oF-11 722-i
33 L.OA7E-12 2.OtS8E-11 1*67hE-I1
341 2,76SE-12 1,058E-11 2,26SE-t1
35 3.322F-12 3,332E-11 I .22SE-1 1
36 3,969E-11 1,bA8E-11 8,149E-12
37 '.360F-t2 1.??lF-11 'L.539E-12
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FNEPGY BIN 7 BIN 9 bIN 9
G;R0UIP REsPflNSE RESPOJNSE RESPONSE

I 2,056E-10 S.512E-10 60132E-10
2 ?.'568F-to ~ 4.837E-10 b.200E-l0
3 2,356F-10 4.SS9E-10 6.'*07E..lo
4 2.eRAiE-10 5,136E-10 6,2l'SE-1o
520016F-10 4.2RE10 5.490E-to

6 29063F-tC 4,504E-10 50ollE-t0
7 1.54JOF-10 5,267E-10 U.$?IE-10
8 19233F-10 5,763E-i0 4*.721F-10
9 1.3s1E-l0 5,800F-10 5*062E-10
10 1,S27E-to 4,273E-tO S.b3EIto
it le232E-10 30801F-10 4,847E-10
12 7*931F-i1 3,1477E-10 309UlE-to
13 51847E-11 3,910E-10 4.342F-10
14 40b75F-11 3.467F-10 3.bWlE-to
Is 6,266E-11 3.oQoE-to 2*990E-to

16 .8U4F-11 3,I148F-10 3,20'JE-10
17 1,789F-11 2,018E-10 2.27SE-Io
18 19589F-11 3.371E-10 3.493E-10
19 3,310F-11 2.130E-t0 2.371E-I0
20 3977SE-12 ?,55WE-lo 2,07bE-10
214.OS5E-12 8.635~F-11 1,09S4E-tO

22 10208F-1'J 3.168E-11 89132E-11
?3 1,210F-l2 2?.651F-11 5.'438E-ii
214 1.707F-12 2,074E-JI 305'i7E.11
25 0. 7.1QLIF-12 29369E-ti
26 3,898F-13 Li,903E-12 2.2?9E-ii
27 6.07BE-13 2.102E-11 9.309E-12
28 0. 3.175E-12 1,20'4E-11
?9 7.196E-13 1,1477F-11 6.677E-12
30 0. 5.3314E-12 59269F-12
31 0, 1.8011F-t2 1.8714E-11
32 4*.890F-12 8.08lEw12 1,18SE-it
33 0. 2.173F-11 1.409F-11
14 2,802F-12 9.350E-12 7*631E-12
35 0. I,199t-I1 U.888E-12
36 0, 5.908E-12 5,92SE-I?
37 I.235E-m1? 8*204F-12 lo025E-11
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ENERGY IH!N 10 BIN 11 BIN 12
GROUP RESPONSE RESPONSE RESP(JNSF

I3.183E-l0 5,1p'IE-10 3,662E-10
2 2,8'42F-10 5.234~F-10 3.0OIE-1o
3 2.1PIE-10 4,971E-10 2.503F-10
'4 2.721E-10 3,89?F-1O 2R8E-1O
5 2.237E-10 L,169F-1o ?.b'47E-1O
6 2.380E-10 4.871F-10 208a48F-10
7 2.~44E-10 ~ 4,327E-10 2.625F-10
8 I.92EF-It 3.L469F-10 2.08hE-10
9 1,293F-10 4.5S'E-1O 2.92'4E-1(
10 l,91bE-1O 3.7'43F-10 1.891F-tO

13 .e37F-10 3.319E-10 2.09?F-to

Is 1.274F-to 3092IF-10 1,174E-tO
16 5.796F-11 1.593E-10 1931'4E-10
17 2,016F-11 lME8OE-lo 8.329E-11
18 S.blOF-11 1,8Q7tE-10 1119eEF-lo
19 3,235F-11 t.8fbMF-1O 1.o3OE-10
po1.8'47F-11 1.003E-10 7.229F-11

21 2,27bF-1I 1,158F-10 4.281E-11
22 2,4844E-12 4.71OF-11 4.678E-t2
23 3.872F-12 2,2LJ1E-11 9.9t9E-12
24 6,32BE-12 1,36'4E-l1 b,2?3E-12
254J.95E-I3 9,767E-12 .6Et

3,303F-12 1.3'45E-1Il 9. 750E-1 S
27 1.030E-11 b.608E-12 3,07'4E-12
28 i,7U7F-'4 21132F-12 ,bE1
29 i,317F-13 2.o00E-12 I.175E-12
30 4,3S7E-12 3,162E-12 1.112F-13
'41 0. 5.9obF-12 2.783E-12
12 3,213F-12 q.579E-t2 0.
33 3,309E-12 1,'415E-11 2.919F-12

35 0. 2.195E-11 5,822E-t2

37 t.100E-12 6,892F-12 3*683E-12
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(n-t)

CLAVICLE

ENJERGY 81N I BIXN 2 HIN 3
GRUP RESPOJNSE RESPUNSE RESPONSF

I i8.509F-to 6,915E-to 5,314E-1o
2 5,064IE-10 6,038E-10 b.3?3F-to

I 1,78F-to 6.5q1E-lo Sevci9E-1o
4 40J909E-10 5,292E-1oso~IE1

15 4,392F-to o.583E-1o 4.72rF-1U
6 4,874E-10 5,642E-io 0qEo
7 3,988F.0 .34F1 iI9b8QE-tO
8 4.219F..tO 4.901I-o 3ob'4bE-lo
9 39807E-10 5.710E-10 3*615E-10

10 39632E-10 'J.637F-Io 305'J3E-io
11 3,806F-10 5.0LI2F-10 £4.178E-to
12 3.067F-1o 4.115F-10 '.OI1E-Io
13 3,lA7E-10 4.'417F-to 2.323E-10
10 3,177F:-10 4.741E-10 2,930F-1o
15 2,265F-10 4.493F-10 2.71IE-io
16 3,045SE-10 3931bE-10 3*052E-1,o
17 2,86OF-lo 2,481E-10 116'49E-10
Ili 1.8A6F-lO 2,236E-10183Et
19 1,573F-to 2,AgOF-1o 1.9bbE-to
P0 1*683E-10 2.74A8E-10 1.Q'47E-to
21 10108F-10 1.8P5E-10 *9E1
?2 7079F-ti 9,347E-11 4928SE-1 1
A3 2o316F.11 b.5'57E-11 ,7Et
?4 21I96E-t1 41?28E-l1 2,829E-11

P16 6.SS5E-12 1,59~3E-11 b.1b3F-12
272*733F-t2 2.350E-11 59516E-12

28 1.11SF-Il 30233E-I1 21767E-12
P9 3,188E-12 2,568E-ti 1.284JE-11
30 1.2A1F.12 1.966F-tl 6ob36F-,2
351 let61E-11 1*933E-11 1,229E-it
32 1,867F-11 3,343E-11 9*l4lE-l?
33 997241F-1? 2,71bET-l1 4*3R6FWI2
30 19005E-11 l,573F-ii 29'408E-11
3s Se240F-12 Z225E-11 1.53SF-li

37 8.211E-12 1.793F-11 80802E-12
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ENERGY 6IN 4 BIN 5 BIN 6

GROUP RESPOJSE RESPO)NSE RESPONSE

I 3,?5F-tO 5obm9k-1O 7,Si1E-10
2 3,92bF-tu 5,bJbE-10 b,7b2E-10
3 4.54OF-10 9FktbE-10 5.940E-10
4 4,2S5E-10 5.117E-10 6.574E-t0

S 4.923E-10 5,2'4F-l0 5.b6bE-10
6 ],SQ1F-10 3,308F-10 b,380F-lu

7 3,4qlF-1O 4.924F-10 5,bb8E-0
A 3°b67-lU 3.710E-10 4,652F-1U

9 2,bObE-1O 4,030E-10 5,421E-10

t0 2,170F-10 4,5?ME-10 4.97BE-10

It 3°53?F-10 3.44E-10 4°192F-I0
12 2,4AtF-IO 5,3h9 -lO 41002E-t0

13 1.8b4F-t0 3,899F-10 4,454E-10

14 1.938E-t0 3,024E-10 5.275F-10

15 2,066F-10 2,952F-10 '°36bF-l0

lb l.398F-1O 2°384F-10 3.80SE-lU

17 1.2?IE-IO 2.217F-10 3,399E-10

t8 9,°QOF-11 1,370F-10 2.73bF-10

19 b.338E-1l 1.317E-l 2.59bE-10

20 1.002F-10 1.559F-10 2.b37F-1o

21 5.591E-11 8.03?E-11 l.7bbE-10

P2 2.077F-II 3o936E-11 8,15E-11

P3 Q.722F-12 2.352E-1I 6.233E-11
24 20017F-tt 2,296F-11 5.156E-11

25 1,151E-11 1.953E-11 3.111E°11

26 1.351F-1t 2.593F-12 3.753F-Il

27 1°107E-1I I,837E-l1 .9$4F-l1

28 1.177F-ll 1.03SF-11 3°733E-11
?9 1.39IF-II 1.38SE-1l 2.b9bE-1

30 3.b90E-12 1.324E-1l 3.029E-11
31 4,572F-12 1.415F-11 19398E-11

32 5,447F-12 1.lbbF-11 2.140F-11

13 1,556F-11 ,I451F-11 3.106E-11
34 2,196E-it 1,57bE-11 4,152E-11

35 6.8Q6F-12 8.005E-12 2.443 -l

3, 6.084F-11 3.912E-12 7ob14E-11
37 4.973F-12 7.384E-12 20498E-11I
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ENERGY BIN 7 IN 9 HIN Q
GROUP RESPnNSE RESPUNSE RESpnNSE

I 2.QLIF-10 2,974-10 5.U7bE-lO
4.36bF-10 3.541F-lO SOPIF-lo

3 3,434E-10 2?.bOF-lO 5.131E-lo
4 3.223F-lO 2.082E-10 4.836E-1O
5 3.33E-10 2.301E-10 4.168E-lO

3,895F-10 2.695E-10 .o007-to
7 3.038E-10 3.117F-10 S.989E-10
8 3oIbF-10 1.883E-10 3.579E-Io
9 2,313E-10 19661E-1O 3.233F-1o
10 2.273F-10 1,771E-1O 3,61E-10
11 3.165F-10 1,8SbE-10 4,991E-1O
12 2,068F-10 3.199F-1O 3.2'1E-lo
t3 2.717E-10 l.12OE-io .,02OF-tO
14 2o2QIF-1O 9.793f-11 4.357E-1o
IS 1,780E-10 9,816E-11 3@311E-lO
lb 1.316F-10 3.337F-11 3.301F-1o
17 I,588V-10 5,9q4E-11 294b3E-1O
18 lo622E-10 4,07E-t1 2.103E-10
IQ 7.o58F-11 6.237F-11 1.571E-1O
20 bolRbE-t1 bOQbF-11 1.255E-1O
21 b.36qF-1I loS?8F-tl 1.038E-10
22 1,112F-11 8.636F-12 5,162E-11
?3 1,267E-11 1o201F-1l 2,O56E-1I

24 7.5A7F-12 5,801E-12 3o195E-11
51.0A7F-11 1.165E-I1 1.508E-11

26 .074F-it 2.55qE-12 t.390E-li
27 7.Q50E-12 7.388E-12 1.41SE-Il
28 2,83IE-12 6,714E-12 6.540E-12
9 6,262E-12 0. I.q33E-l1
30 5,794E-12 '4.60E-12 3.90IF-t2
31 4.168F-12 0. 1,199E-ti
32 9.965E-12 5.503E-12 29243F-11
33 5.760F-12 1.384E-I1 I569E-11
34 0. 3.520E-12 19060E-11
35 9.753E-12 2,976E-12 7,930E-12
36 3o265F-12 1.14bE-11 39363E-12
37 1.99E-12 4.118F-12 8,357F-12
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ENE.RGY HTN 10 8111 it BIN 12
GROUP PESPflNSE RESPIINSE RE SPIINSE

I 4,571E-10 2,3p?F-10 3.117F-10
2 4.145F-1O 2.000L10 2.727E-to
3 5*07tF-1O 2.352F-10 2.29bE-1o
4 4029?F-1o 11902E-10 2.291E-()
5 3.878F-10 1,845F-to 1.bIME-to
6 3.847E-10) 2.39UF-10 2.774F-10
7 4,157IF-10 1,60'4E-10 21362E-l0
8 403s9F-1o 1.S'JQE-1O 2.2bbE-10
9 3.52IF-1O 1.18bE.1O ?.111E-1O

I10 3,7148E-1 0 1,005F-1O ?.217F-to
It 303183F-10 2,158F-1O 1.984E-lo
12 2.bROF-10 1.85IF-10 1.773F-lo
13 3,367E-10 1,S0?E-lO 1.445F-10
14 2.263F-10 7,RILJE-11 100IOE-to
15 39583F-10 7.927F-11 1.149E-to
18 i.522F-10 4815E-t1 8.813F-11
17 1.8SF-lU 1.4qF-11 q.407E-11
I F 1.5~27E-1 0 3.39HE-11I 1.SbOE-t0
19 I.020E-tfl b.OBMF-12 4.713S-ti
70 1.279F-10 1.707F-11 5.197F-ti
21 9,43OF-11 I.oS2E-jl 2.929F-ti
22 4.968F-1tI 3.178E-12 4,125F-l 3
23 1*571F-11 H.201E-tLI 7.S32F-12
24 2,013F-11 4.OSIE-12 2.953E-12
25 1.4J68F-11 0. 5.96bE..12
26 4o931E-t2 7.0'47F-13 9.057F-13
27 5*263F-12 b.50IF1F~2 3eO46F-12
29 8.b9SF-t2 5.b643E-14 2.1SIF-12
?9 3,808F-12 3.312E-t2 5*09s.E-12
30 1.717F-11 0. 0.
31 2,0'45E-12 1.,II-1l 2.837E-12
32 4o298E-12 1,.0?9F-I 30482E-l?
33 1,477F-11 5.922k.-12 00
34 I.467E-tt 2,319E-12 5,261E-12
;s 1964I1F-t I .894E-12 50336F-12
36 so 198F-11I 3.168F-1 2 1.bo 501E -13

37 6.959F-12 8.533E-13 1,768E-t?
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(n-t)

REFERENCE MAN

ENERGY BIN I BIN 2 B3IN 3
GROUP RESPONSE RESPOJNSE RESPONSE

1 3.MII3EmIO 51447E-10 3,491E-10
2 20718F:-1O ~ 4.76OF-t0 3*073F-to
3 2.61J2F-i0 M1,188E-1O 3,163E-to
42,84oF-1o 3,982F-to 2.b8OE-10

5 2.755F-10 3,93'iE-to 2,920E-Io
b 2,933F-10 3,951E-t0 21809F-l0
7 2.QLiE-1 0 3,8L42E-10 2.511E-10
8 2.09SE-10 3,74i E-to 2,380E-to
9 10736F-10 3,517E-10 2,d405E-10
to 2.IQ3F-10 3.55lF-10 2.32BE-to
1.1 20oqoF-io 3,278E-10 10856E-10
12 1,bOOF-tO 3,14J3E-10 1,720E-to
13 1.41IIE-10 a,6IOE-10 1.932±E-10
t4192Q6E-10 2*6t8F-1O 1.39OE-1o

I5 1.314E-10 2.193E-10 1.1t3E-1o
16 19101E-10 1,b77F-10 91860E-1I
17 8,905F-11 1.L467Ei-10 19036E-10
18 8,191F-11 1.IQSFsl0 81791E.1,1
19 7.46E8E-11 1.35SE-10 7,328Fu.11.

22 19816E-lI 7..230E.11 191'$6E-11
23 1.2?6E-ti 1.88i4E-11 9.Qa',E-t?
a4 Q.506E-12 1.919E-11 10354E-11
25 8,695E-12 1.454E-11 1,003E-11
26 b,006E-t2 1.579E-11 4,941F1t2
27 7,867E-12 1,937F-11. 8*117E-12
28 5*442E-12 1.061E.11, 1,108E-11
?Q 1.'J7ot.Il l.'a?8E-11 1*035E-11
30 b663E-12 t.187E-11 8,14BE-12
31 '4,611E-12 1,094F-11 6.06E-12
32 4,078F-12 11.srbEmll b.521E-12
313 1,093E-11 2.005E-11 8q654E-12
3*5 8,115E-12 1.2459E-11 5o301E-12
35 3,505E-12 90Ig1E-ti2 60919E-12
36 '5.3?2E-12 t.327E-I1 9*015F-l2
37 3,586E-t2 6.066E-12 3*75ZEw12
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ENERGY BIN 4 SIN 5 BIN 6
GROUP RESPONSE RESPONSE RESPONSE

I 4.877E-10 S.836E-tO 4.262E-tO
2 4,956E-10 S.617E-1O 4.405E-1O
3 4,371F-10 4,519E-1O 4.103E-10
4 5,378E-10 5.219E-10 4.82E-IO
5 4,932E-tO 4.472E-1O 4.251E-10
6 4.866E-1O 4,787E-10 40740E-10
7 4,670E-10 4.IE-1O 3.627E-10
8 4,343E-10 4,46SF-tO 3.06DE-10
9 3*943F-10 4,tlbE-t0 3.745E-10

to 3.666E-1O 3.266E-10 3,667E-tO
It 3.529E-10 3.59SE-10 3.044E-10
12 3.300E-10 3,265E-IO 2.745E-10
13 3.194EmI0 3.0LQE-tO 2.513E-1O
14 2.664E-1O 3.060E-10 2.238E-10
Is 3.243E-1O 2.5E8E-10 2,145E-10
16 2.158E-10 2.136E-10 IS.18E-1O
17 2,057E-10 2,077E10 1.132E-10
18 150QE-lO I.791E-10 1,432E-10
19 1,3SOE-1O 10881E-10 1.203E-10
20 1.188E-10 1,SPIE'1O 1,380E-I0
a1 7.943E-11 7,433E-1l 6.401E-11
22 ,665E-11 4.O90E-11 3.001E-11
23 2,660E-11 3,230E-11 2.137E-11
24 ?.087E-Ii 2,268E-11 10889E-11
25 2.034E-I1 2,Q76E-11 I.96E11
26 2.530F-11 1,967E-I1 1,230E-11
27 Z.651E-11 2.463E-11 1,509E-11
28 1,801E-11 1,791E-11 1,138E-11
29 tS12F.11 1,967E-1 1,503Eo-i
30 1,7SIF-11 2*Oo2E-11 1,633E-11
31 2,377E-11 1.983E-11 1,676E-11
32 1,722E-11 1.442E-I1 I,79SE-1i
33 1,603E-1I 2.082E-11 1,785E-11
34 2,139E-11 1,989E-11 1,764E-I1
35 1,753E-11 1,959E-ii 1,8IOE-I
36 i.S08E-11 1,487E-11 1*26SE-ti
37 89792E-12 80060E'12 SST47E12
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ENERGY BIN 7 SIN 8 BIN 9
GRIJIIP RESPONSE RESPONSE RESPONSE

I 3.367E-10 5,734F-10 4,257E-10
2 3.591-ltO 6.38E-O 4,173E-1O
i 3.38qE-10 4,900E-10 3,buff-1O
4 2,993E-10 5.301F-10 3,930E-10
9 2.98OE-10 5.b5E-10 3.929F-10
b 2,708F-10 5.223E-10 3,bsbE-lo
7 29892E-O 5.415E-10 3,915E-10
8 2.574E-10 4.841E-10 3,716E-10
9 2,312E10 5.109E-10 3.129E-10
to 2.417E-10 3.958E-10 2.917E-10
It 1,774E-1O 4.584AE-1O 2.77E-1o
12 2.248E-10 3.909E-10 e*944E-IO
13 1,7?4F-10 3,532E-10 2L*54E-1O
14 1.22E-tO 3.816E-10 2,145E-1O
15 1,297E-10 3,294E-t0 29117E-tO
16 19245E-10 2.842F-10 1.580E-1o
17 8,074E-11 1.89bE-10 1,090E-t0
18 6.437E-11 2,313E-10 1,30OE-1O
19 7985'IE-11 1.921E-10 19261lO
20 3,blOF-tl 1.994F-10 7,411E-11
21 1.719E-11 I.IIIE10 b.281E-'l
22 t360E-l1 5.382E-11 2,767E-11
23 8,9SQE-12 4,50E-!1 I.5I1E-I1
24 8,429E-12 3.863F-11 1OOME-11
25 7,97E-12 2.'53E-11 9.945E-12
26 19070E-11 1.912F-11 7.800E-12
?7 7.2S9F-12 1.932E-11 1.162E-11
28 1,ORIE-1t 1,593E-11 9,594EE-12
?9 4,170F-12 2.960E-11 1.229E-11
30 5.919E-12 3.769E-11 9.817E-12
31 8.177E-12 2.417E-11 1,525E-11
32 1014E-tl 1,883E11 l,568sE-l1
33 5,984E-12 2,746E-11 1,402E-11
34 5,213F-12 2.525E-11 1,545E-11
35 5,264E-12 3,478F-11 2,137E-I1
36 8,161E-12 2.51OE-11 5,918E-12
37 11686E-12 1,036E-11 6,013E-12
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ENERGY BIN 10 BIN 11 BIN 12
GRO1uP RESPONSE RESPONSE RESPUNSE

I 3,006F-10 5,756E-1O 2,207E-10
2 2,972F'-10 4.86'4E-10 2,1'JLE-1O
3 2165'iE-10 5,L418E-10 1*977E-to

42,S9IF-10 '.783E-10 1,822E-10
5 20503E-10 4,b~bE-10 1.726E-10
6 2,230E-10 419TIE-t0 10980E-10
7 2,47lEm10 4.374JE-10 1,89'4E-10
A2.370E-10 4.226E-10 1,657E-10

9 2012FE-t1 'I.3'tbE-10 1*458E-to

to 197S3E-t0 3.91QFwlO 1.L4'IE-to
11 1.736E-10 3,78tE-t0 1,230E-1O
12 1,74*9F-10 3,594E-1O t*226E-1O
13 1*34SF-1O 21bQlE-l0 1lgbF..()
t4 1,343E-10 2.500E-10 8,882E-m11
l'5 1,102E-10 2.798E-10 7,119E-t1
1b 7,024E-11 2.t09E-1O b.SI6tE-11
17 60904PwlI 1.7t5E-1O '*.52'F-11
18 6,27SE-11 1*92F-tO419F1
t9 6*08d4E-tl 1,302F-1033Oft
21 393OZE-tt 1.082E-10 2o903E-11
20 103otE-11 1.018-11 1.503E-11
;)21066Em11 3.734E-t1 80833E'1e

23 S9864F-12 2,4S9Etl b.32?E-12
?4J b.9144F-12 2,369E-11 4J.115F-t2
?s7o785E-12 2.233E-11 4.Ot0E-t2

26 9*76SE-t2 101'41E-l1 3*5O E-12
27 4,708E-12 1,149E-11 L*.147F-12
28 8.dJO2Ea.2 1.417E-11 1.7qiE-i2
29 7.14SFw12 1.1FOEt11 4*91uE-t2
30 5,477F-12 1,264eE-11 5,981E-12
it 6*82BE.'12 8o791E-12 3904bE-i2
32 7,IORFwI2 2,04~7F-11 5,0'45E-12
33 6,430F-12 1,340F-ti 2,82'4E-12
34 20tJSF.12 1.6?1E-t1 3sb52E-t2
35 791S6F.I2 1,3Q7E-11 2,274JE-12
36 5,37'4E-t2 8.820E-12 3,713E-13
37 2*162E-t2 7.44bf-t2 1.597E-12
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AZIMUTHAL AND POLAR ANGLE-DIFFERENTIAL DOSE
DEPOSITION FACTORS

Gamma Ray Dose Deposition From Incident Gamma Ray Fluence (y-y)

PELVIS

ENERGY SIN t 3IN P SIN
G~nuP RESPONSE FSD RESPONSE FSO RESPONSE FS)

I 1.542E-1O* .108 2,343E-10 .095 1.654E-10 .100
2 9.826E-11 .131 19598E-10 .OQ 1.339E-10 .ll3 .164f-it ,t42 1.642E-10 01il1 ,14SE-to .1?0

.612E-11 t63 1,297E-1o *t2o 8.855E-11 .135 5.3?OE-11 .178 11049E-i0 111 9.591E-11 .125
6 4,642E-i ,210 8.91E-11 s147 8.855F-11 110
7 3.933FE-11 ,197 9.413E-1 1913 5,061F-11 1828 3.7W6Elt .203 6.136L-11 ,1S5 ,bt6EK-il .i'.9 3.089E-t1 ,153 4,20SE-1t ,117 4,31OE-t1 0156

10 1.917E-I1 ,22? S,26?E-11 .1?7 30542E-ti 0161
11 2.463E-tt ,190 31779E-It 1159 2.908E-11 .18812 1,31bE-11 .171 2,171E-11 0130 1,90?E-11 t 16113 5,79bE-12 ,263 ?,05tE-1t ,151 1,00F-lI .21811 3.808E-t2 .274 1.O8oE-11 .22b 5181-t2 .23115 1.856E-12 .371 8.aO7E-12 6lQ1 3,193E-12 .?47
16 1,19,E-12 07? 3,40RE-12 e164 1,765E-12 .23317 4.727E-13 *449 ".362E-12 e176 9083F-12 ,227
18 8,785E-13 o344 3.250E-12 e187 7.749E-13 .363
19 1.807E-13 0$64 1,444E-12 .2?2 4,522E-13 ,3620 30179E-14 1,000 6,598E-13 .661 4.295E-t4 1.00o
?1 01 0,000 0, 0,000 0, 0.000

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY BIN 4 BIN 5 HIIN 6
GROu1P RESPONSE FSD RESPONSE FSD RkSPONSE FSD

t 2.2tOE-I0 .087 2,204F--10' .093 2.259F-10 .08q
2 1,60SE-1O 111 1.853E-10 Ins5 1.480E-10 t116
3 1.409E-10 .111 11?74E-10 01?2 1.2'5E-10 .12i
'4 110R(4Einl .032 1*2SIE-i0 .138 1*02'9E-io .13r

S 1.141E-to .035 to376E-10 .1?o 1.188E-lo 0124
6 1.167E10o .131 to426E10o .116 9.89OE-1t 0134
7 7.682E-ii .156 R.508E-11 0134 7,993E-11 014S
F1 8.813E-ii *144 7,780FI-11 .162 6.011F-tU 6161
9 6.571E-it .117 50058Em11 .132 5.7obE-t1 .136

10 5,076E-11 .126 LI.96PE-it .138 5,3L18F-11 o117

12 2.123F-11 .148 2o7t)9E-ti .130o 2.b74E-11 0132
13 t.700E-11 list 2.333E-i1 .122 10851E-l1 .136
14 1.14SE-11 .143 1.441E-ll o127 1.545E-it .172
IS 70949F12 .175 7o2lQE-1? .159 5.471E-12 .1h1
16 3,OOSE-t2 *196 4081IF-1p .144 b.10SE-12 01?9
17 3.297E-12 '174 3,429E-i? .174 3,4*70E-12 .161
1A 3,010E-12 .175 29114F-12 .190 206SIE-12 .199
19 2,128E-12 .174 2.68AEm12 9171 1,5'49E-12 .?07
20 7.574E-13 .581 8,542E-14 9820 0. n.000
21 0. 01000 0. 0.000 o.0.0(
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ENERGY FlIN~ 7 BTN 8 SIN 9
GRflIP RESPONSE FSO RESPONSE FSD RESPONSE FSP

I 1.716E-t0 .105 2.520E-10 .087 2.018E-l0 .ot~
2 1.2%8F-10 .IlQ 79020E-10 9096 1.L41E10O .123
3 1.o097E-1o .12S le3b1E-1O .117 1.oWE-10 .114
4 1.215E-10 9123 1,329E-10 .129 1,344F-10 0116
s 1,211E-10 *116 1108PF1lo .132 8.558E-11 .147
6 1.0OMO-inO .128 Qe316E-II e137 7.917F-11 .151
7 61527F-11 .155 7.294E-11 e162 8.348E-11 .140
8 3,69iEti1 .211 6.180E-11 e163 5,l7bF-11 .173
9 18.827Eit .141 6,9'44E-11 9113 5.523F-11 .1214

10 3.48IF-11 .153 li.816E-11 .137 3.885E-11 .1143
It 1.6a9E-It .?224 40603k-11 .129 3.181F-ll .1b9
12 11885E-11 0188 2,517E-it .138 1.705F-t1 .145
13 5,048E-12 .323 1.950E-11 .131 2.103E-11 . ,eb
14 4.h37E-12 *2bS 1,744E-11 .159 1.0S7V-Il .15-,
15 3.4?7E-t2 .221 9,056E-12 .i'ao 6,90BE-12 .137
16 1.274Ein12 .244 4,931E-12 .137 4*533F-t2 .147
17 1.493E12 1?61 4,314E-12 e167 30003E-12 .tq0
18 f.302E-12 .317 3.IM7E-12 6151 1,664E-12 w236
19 3.926E-13 9412 ?.5914E-1? .177 1.2?8E-12 9234
20 1.093E-13 .854 9.93tE-13 .5oo 7,1474F-14 .713
?1 0. 0,000 0. 0.000 0. 0.000
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h=

ENERGY BIN 10 BIN 11 HIN t?
GROUP RESPONSE FSO RESPUNSE FSO RESPONSE FS)

1 1.780E-10 .103 o.166E-i10 OA9 1,40SF-10 '099
2 1.213E-tO .121 1.61JE-10 .103 1,23bF-'o .125
3 1,io8F-o ,1t3 1.335E-10 .117 1.171F-lo e137
4 90517E-11 .137 1.22PE-10 .127 892IE-11 tI47
5 1.048E-10 .13b 1.375E-10 .115 91.31E-tl .137
6 9.66SE-11 .125 1.Ob3E-10 .13' b,758F-l1 .153
7 7.o38E-11 .151 9.758E-11 .198 5.o8[-11 .16q

8 5.9AE-11 .157 7.883E-11 0138 3.754E-11 .?23
9 4,.o58E-11 .148 5,026E-11 6149 3.574E-11 .163
to 3.994E-11 .140 4,800E-11 9147 2.791E-11 .163

11 2.biSE-11 .?18 1,7bRE-11 .1% 1.1.43E-11 .?13
12 1.765E-11 .150 3.3bOE-it .1?0 1.335F-11 .199
13 7,bObF-12 .206 1.99E-11 .lb 1.387E-11 .317
11 1.492E-t2 ,225 R,66QE-1? ,1i5 59182E-12 ,305
15 3,441E-12 ,2bI 6.607E-l? .164 1.215E-12 .273

16 1.58F-12 .229 4.44OE-12 .151 1.16lF-12 .?6?
17 9.3?F-1 3 .314. 4.179E-12 .153 I.45oE-i? .277
18 1.15bE-12 .294 2.379E-1? *211 1.113E-12 .280
tq 6.65SE-i3 .9q7 q.bbRE-13 .2b 3.bSE-13 .25
20 1.747E-l1 1.000 8.262E-14 .839 1 .487E-14 1.000
?1 0. 0.000 0. 0.000 0. 0.00

242



SPINE

ENERGY RIN I BIN 2 HUN 3
GROUJP RFSPONSE FSD IRESPOINSF F~so RESPONSE FSIJ

I 1.92SE-10 III3 1.781E-10 1108 1.53SE-t0 .105
2 1.198Einlo 1137 1.680E-10 0102 1,49OL-10 .10~
3 1.258E"'I0 .133 1.207E-10 .118 19167F-10 9116
'4 9.P94LI-1 .1L0 9.132E-11 .14Ji 1.108E-to .131
5 1.020E-10 1133 1.034LE-10 .1'43 9.99bE-11 *12q
6 6,'448E-11 .156 1,072E-10 .13? 7.362E-11 lis#
7 5,934F-11 .193 9.806F-11 .13'. 7,692E-11 *'149
8 4.127EIt .188 5.56?E-1l .167 S,917E-11 .172
9 3.886E-11 .150 4,529E-11 .135 ',941E-11 .1-56

to 3.402E-11 .162 3.77SE-11 e1614 3.'IOIF-11 0156
it 21625E-11 .1#%0 2,643E-11 9176 2.977F-11 .181
12 1,h06E-II .166 2.376E-11 .110 1.?bbF-11 1155
13 l.IoIE-I1 .182 I141E-11 .166 1.408F-11 .156
14 4,17SE-12 .244 8.1411E-12 e178 b.850E-12 .183
Is 4.36SE-12 .335 S.?57E1?P .216 3.123E-12 .?224
16 11006E-12 .305 P.64E12 .197 1.577E-t2 .226
17 Io3851F12 .2614 i.59iE-12 .239 1#479E-12 .273
18 9.697E-13 .320 I'ItlEl?2 .267 7.05F-13 03b14
19 3.618E-13 .143Q 9.06Th-il .337 '4.887F-13 .507
20 31615F-1'4 flog 6,651E-13 .696 0. 0.0o0
21 Of 0.000 0.1 0000 0.O 000
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ENE RGiY BIN 4 BIN 5 BuINb
GPRUIIP RESPONSE FSfl RESPIN9F. FSD RE.SPOJNSE FbD

I 11Q9iaE-10 1098 117ILIF-10 III1 2,114E-10 ()g9;

? 2.OOOE-10 0098 1.486E-10 .109 1.633F-lo .09A
3 1. 670E-10 4114 1.179E-in .1?2 1.497F-10 .117

4 1.640E-10 .109 9.6bEf11 .137 1.19?k-lo 912t,
5 1,?9bE-t0 .127 t.12?F-1o .l?5 16119E~-10 .130
8 8.472E-11 .137 1.0'IIE-11) 0127 8.14J0E-11 .I56

7 8,799F-11 .143 7,89SE-11 *.io 7.450E-11 .150
S 9.873E-11 .158 S.49SE-it .18'j 5,369F-11 .191

q 6,521E-11 11?5 5.121E-11 .1i1 5.SQSE-11 .1?4
10 b.405E11t t14 4,227L-1l *i44 4,473E-tl OW4

It 1 I $3E1l1 1146 3,749E-1t I oIS7 39185E-1 1 i4 b
12 3.0t 3E- 1 .130 2. 357F 11 1 3tb l.833F- I1 .151
13 2.39BEinl .13b 1,4SLIE-11 .163 1.9S9E-11 .?19
14~ 1. S7 0E - I1 21? 1 , I 4E - I .o174 9.219F-12 .167
15 8.4139E-12 1138 8.OboE-I? .206 5.371E-12 .?0h

18 5.7SE-12 .12q 3.956E-12 .190 2.104E-12 1194
17 3.267E-12 .182 3.040E-1? .197 1.872F-12 .220
18 3.229E-12 '165 2.9ogE-12 .186 89032E-13 .137
1() 1,480E-12 .?06 1.5qOE-12 .217 4.b?bE-13 .403

?o 6.799F-13 '883 9S53E-13 .59;3ot0 00000

?I 0. 01000 0. 00000 0. 0.000
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ENERGY BIN 7 BIN 9 F41N 9GROUP REsPflNSE FSD RESPONSE FSr) RESPONSE FSE)I 1.859E-10 .095 2.40?E..1O .095 1.915E-1o .1012 1.625E-10 .098 10392E-10 .125 t.114E-10 1104
1 t.?68E-1o .107 t.4blE-10 e11g 102luOi-10 .124

4 I1,1IE-10 .123 1.43BE-10 .1?., 9,971E-11 *l345 1.Opoe-i0 .126 11313E-10 .118 1.0412F-10 136

13 l.187E-10 1155 1,0b5E-1 .15%a t*021E-to .1?"i
15 q.850E-11 .1753 7.991E- 1 1 .151 6,610E-11 .l07

a8 5.9SE-12 Ib25 7.84Ea1? .145 b,.33EF-13 072b19 5.256F-11 .31 6359E-1 1?.1 4.933-13 .131
it 3.00E-11 l.10 4,759E-11 .6143 207L5E-11 1.00
2 0.4S 1 0.00 2,42-1 01000 0.68-1 (.17#

13 1.80TE-i 0155 l24 5 E 1 44 8 7 b 12 00



I

ENERGY BIN 10 RTN 11 ;1N 1?
GR(UP RESPONSE FSD kFSPtINSE FS) RESPUNSE FSU .

I 1.1RE-l0 .098 P.31E-tO .079 1.878F-10 .099
? 11669F-10 .124 1,636L-10 .113 i.152E-10 o12.
3 9.678E-tl 149 1.457E-10 .1?3 b,06I-ll .1o8
14 R31bE-11 1414 1.htE-10 .10b 7,651E-11 .163

s 923QE-l1 .132 1 20?E-1) .115 8,078F-11 .137

6 7.qqql1 .1140 7.996E-I1 .199 13,077F-1 *11
7 b393E-11 100 7910E - 1 158 5e824E-1l .10
9 1,4babE't .193 7.717E-1 1 .160 3,b9oF-11 I ?0
9 '4,b 5F-1 .150 6. 331E-1 11 3.724JE-1 .b1

10 3. 317E-t .157 S.6b1E-l1 . o 2.5.?4E-1i1 .178'
11 2.65F- 11 .193 1.27RE.-11 .179 1i4OF-I1 .?06
12 1,5qF-11 .153 2.721E-11 .t6b $.893E-12 .?c'0
13 1,057F-1! .p0? 1o82E-lI .137 4,125E-12 .?84
14 5.567E-12 .03 t. IQE-I1 .1110 4.OlOE-12 ,5?

15 2.16QE-12 .291 7.1I1JE-1? P 152 2.118F-12 .;?7
1b 2.221E-12 .193 11'boE-I? .136 7.23SE-13 .367
17 1.1145E-12 .310 L*.L9LE-I? 6143 3.1141F-11 .589

8 8.o009F-13 .363 1,9014F-12 .1o 51Q32E-13 .3o2
19 1.912F-13 .744 2.02SE-l? .IQ? 1.261E-13 1471

0 o 0.000 9I111E-13 *839 9,48SF-14 ls9q
?l 0. 0.000 0, 0.000 0, 0.000
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(Y-Y)

ENEPGY BIN I SKUL JBN 2 BIN 3
GRoup REsPflNSE FSD RESPONSE FS() PESPONSE FSO)

I 2.329F-10 .095 ?.1091 Oq 2oO34iE-10 *10
p 1,793E-Io '098~ 1.53SE-10 I11I 1.748E-io eti,
3 1.4*66F-10 Ills 1.8lOF-10l to? 1.553E-10 0113
4 1,28SE-10 .123 1,710E-10 0100 1*170E-10 9125
5 l.300E-10 III 1.404E-10 .1?3 1.396F-10 el1h
6 1*28IF-10 .121 1,019E-10 *140 9,505F-11 .1441
7 1.058F-10 .150 b.U0?E-11 9190 5,b7bE-11 '183
8 7.782E-11 .161 7.02OL-11 .167 7,094E-11 01b4
9 71,704E-11 .118 7.639E-11 e114 6,98?F-tl .120

10 6.294E-11 .120 5.4J1SE-11 9124 3.93OE-11 .159

12 2,864E-11 .122 3*0U2E-11 8112 2,28'4E-11 .i'a1
13 2.US6F-1i .118 2.01?E-11 .113 1.971F-11I .127
14 1.169E-lt .145 i.6I97E-11 *110 1.SS2E--l '14?
15 8.273E-12 .112 9,63?E-12 0105 Sv800F-12 .198
16 5.8?0E-12 .123 S.623E-1? 0135 2.90UEF-12 1171
17 3.220E-12 .170 4*532F-1? .1414 3,489E-12 .157
18 3.33.8E-12 .196 S.27'.E- ? et34' 29430E-12 .1.83
19 'I.18.8E-12 .139 5.A4bME-t? 0129 2,329F-12 .?07
20 2.889E-12 .335 0i.O10E-12 .293 6,502E-13 .610
21 b.36BE-12 .567 P*41aE-13 .53b 2.172F-12 .qbb
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ENE P(; V IN 4i BIN S HIN 6G~RO11P IQEsPCNSE FSD RESPONSE FSf) RESPONSE FSVI 2.192E-10 ogs ?,Sb1E-10 .086 2.SLI1F-io .,0902 2.ORO-to 1102 ?.tl?E-in 0095 1,8L19E..I0 .1033 IA885E-io .105 1.qbRE-10 .113 1,076F..lo .1s314 1.173E-to t122 1.389E-10 .lisi 1.375F-10  .1185 1.25BE-lo .116 11409E-lo .123 1.155E-10 .128h 1.060E-10 .142 9.4951E-ii .196 9.186E-11 .1517 1.olRE-10 .141 1.?76E-iA 9112 9.019E-ii 014j?8 7.57SE-11 .15S 6.b92E-11 .165 '.b59E-11 .1869 5.0ooF-11 .123 6.0h7E-1l .126 eh.1aslE.il .13110 5.16LFWit .13? 5172SE-1t .130 3.b5F-l1 6152it 4.h75F-ii .13? S.095E-1I 0116 3.7?22e-t t15412 3.bO7E-11 .106 3,422E-it 120 3,271E-ii .104
13 2.430E-11 .114 ?.760E-1.1 .lot) 2.230E-ii .134S

14 .776E-it 13 S144E-11 .1540) 1.030f.? 9 1144
15 'J.310E-12 .123 5.5e96E-1? slob 6.89Ffti2, .?1

?) 3,952E-12 .300 5 .4 52E-12 .244* 1.814IE.12~ 416b0?1 20172E-12 .966 6*3bgE-12 .567 2.bh4E-jj 1.00o

248



ENJERGY BIN 7 BIN 8 0.41N 9
GRMOiP RESPONSE FSO RESPONSE F St WESPUNSE FSD

1 2.O3SE-lo .114 2,434E-b0 .090 2.387E-10 1083j2 1.798E-lo .099 t.436E-to 6118 1,g96E-to 008B3 1.389F-to .115 1,699E-10 .108 1.68SE-c, .1034 1,429E-10 .115 1.'J30E-to o1ls 1,229ft-to .139S l.?36Elo .113 1,tSf.-to 0128 1.210E'-10 1??
6 8.892E-li .149 1e03?E-lo 0140 1,027E-lo .134s
7 5.203F-11 .171 1.ObgE-11o .129 7,48?F-11 .1518 b.592E1l .172 9,74I6F-11 .129 b.7otE-ti 016S9 6140O9E-11 .131 S.A73E-11 .139 'SOOSIE-1i .129

to 3,968E-11 1146 S*662E-ll .1 0 S,329E-.1 .141
it 2.600E-il .179 3.271E-11 t180 3.965F-11 00%12? 2.380E-11 .122 3921?E-11 .111 2.823F-11 .133
13 1.483E-11 '160 1,879E-11 .130 1.882E-11 .11514 1*113E-1i 1143 1.881E-it .107 9.3?SE-1,2 .J43
I5 7.410E-12? .191 A'181Ew1? 91?14 be312E-12 .165
17 1.9IMEw12 .226 4,517F-12 0143 3,237E-12 .17318 2,549F-1;) '187 3,438E-12 0168 2.599E-12 1199

19 1,314E-t2 ?3 3,310E-12 .14 .364E-12 .195P0 3092SE-13 .705 5,002E-12 .295 1-082F-12 0c56
0.0.000 1.423E-i3 .b?o 2.172E-12 .966
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ENERGY HIN to HTN It SI1N 12?G'RO11P RFSPONSE FSD RFSF&JNSE Fsn RESPO)NSE FSD
I l.779t-to .099 1.97PE-1o 6i02 1.74~2F-10 '099
2 1.29'IE-lO .125 1.623E-1o .112 19208F-to *1?8
3 l.217F-to .117 1.4i04E-10 0111 1.039F-10 .153Ll 9.qbLIF-11 '14c; 1.24?E-10 *118 8.905E-I1 .16)3
5 h.993E-l1 .157 1.132E-10 0122 5lh68F-lj .163
6 b.836E-il .160 1.11SE1b 4140 b.187F-11 .167
7 7.638E-il .148 7,454.E-11 O199 5.058k-li .1878 3,038F-11 .2?0 7.193E-11 .162 3.S65E-ll .196
9 4.960E-11 .142 6,139E-11 *111 3,'J78E-11 *1b7

10 4.?27E-1i .151 '1.599k-il .131 29036E-11 .?1OIt 3.3?3E-ti .S8 S.009E2-ll tlb t.5?OE-1i .236
12 1.379E-11 .lbi 2,238E-11 .130 7.SR7E-12 o223
13 9.6l-12 .191 1.958E-11 .118 4,329L-12 .26714 6,980E-12 .187 1.213k-11 ,224 4.258E-12 .?31
is 3.5t5E-12 .223 6.77?E-12 .150 1.772E-t2 .30'J
6 2.1201-12 .232 1.454E-12 .1169 8.354E-13 .35417 1.060E-12 "301 2,487E-12 .1q, 6.945E-13 .3%418 2.1461E-13 .570 ?.350E-12 .211 86621-13 .318

19 3.53SE-13 .495 2,266E-i? .216 S.7101E-13 .393?0 0. 0.000 2.1951-12 .423 0. 0.000
?I 0. 0.,000 1.493E-13 .705 0. n.000
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(Y-Y)
RIBS

ENERGY SIN BIN BIN 3
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSD1 I.99te'io .103 1.901E-10 .106 2.IoSF-io 002 1.371E-to .16 17'E1 .1 .BE1 101

3 l.402E-10 .to,; 1.374E-10 *129 1.455E-io to4I 1.i19E-lo .1?4 I.557E-to .106 9,489Et.t 9103
S 9.680F.t1 0t38 1,023E-10 .138 14.755E.11 .136
6 9.5a1Ewti .13a 1*076E-io 9127 19006E-10 .146
7 b.675E-tl .16? 7.386E-it 9175 '.S.- 91

9' 5.285-ti .160 $.338E-11 .154 5.994E-11 0168
to 4.816E-11 9132 6,286E-it .?b 60152E-11 9138
It '. 81E-1I f100 6.L2SE-11 li?1 4,657E-11 '151
t? 2.011E-11 .191 'i.93EE-it .1?? 1.785F-11 0?451? 2161-1.i .13 3,IBoE-it .1?3 2.372E-ti *313 t.ROw~ .50 ?.220E-1l .122 1,067E-11 .i~si'J 9.'i53E*12 .155 t.559E-11 .13/4 9o979E-t2 .s15 '5,6M13E'12 9283 R.236E-t? .140 4,512E-12~ ot137

16997.1 174 40820E-1? .139 3ol27F-12 917

18 2.672E-12 e184 3o366E-12 .161 t.754E-1? 2219 1.992F-t2 .?06 0.09ME-1p .150 29562E-12 9?243
PO 2.208E-t2 .1395 3.97?E-12 0297 2.~9~ .189

i 0.0.000 4.196E-12 .70c; 3,494E-14 .705
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ENERGY RIN 4 BIN 93 RIN6
GROUP RESPONSE FS sr ESP(JNSF FSD RESPONSE F SD

I 2.259E-10 9096 2.175E-10 .108 1.q84,E-to .098 )
2 1.869F-10 .108 20SS E-10) .103 l.5W0Elo *1tis
3 1.bl7ElO0 .121 1.33L1E-10 01?8 1.1??E-1O 1*123
Li 1.222E%-10 .115 1.?3isk-1O .123 1.337E'-10 .115
5 1,2'17E-10 .121 1.158E-1O .12q 19017E-10 .129
6 1.ORBE-1O '129 q,172L-l1 *11 l.O72F-10 .129
7 8.q95E-1t *16b 7.606F-11 .199 9.9L4dE-tl .13A
8 b.sobE11l .1I6t3 7. ooOE- It .150 6.693h-Il 1150
q 6.4t7E-1 .127 7,7b'IE-1 1116 b1/- .129

11) 5.M9oE-1 1 '126 6,639E-1 1 .131 4,.o83F-1II .1I56 &

11 5.200F-i1 .182 3.191F-11 .196 46139E-11 .137
I? 2,819F-tl .125 3.0'41E-1l 111H 2.58Ah-11 .116
1i I. 798E- 11 .136 ?.383E-1tI .12b ?.6U'qE-l1 0 .116
1(4 1.113E-11 .118 I.591E-11 .11b 1.?'*?E-11 .151
15 8.2R7F-12 .151 7.9b6iE-1? 91013 A117SiE-12 .1al
16 4.97c5F-12 .137 5,327E-12 .1?8 S5ssE-l? . ?Q
17 3.177E-12 .177 1196'jE-12 .153 i.2AhE-t2 .168
18 2.6,82E-12 .180 3,957E12i *1'i 3.'467F-12a .15's
19 3.892F-12 11)6 3.98?L-12 9 ? ; 9 .1 ? t- 2 .I (i
p0 4.642E-12 .300 1,917E1-12 .361 1.hb'SF-12 .?tq
?1 4. t96E-12 .70s 0. 0,()() 2.b6LdE-1 3 1 .000
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ENERGY AIN 7 BIN A BI1N 9
GRn1UP RESPONSE FSD R~ESPOjNSE FSI) RLSI'INSE FSD

I 2.415F-10 '096 I.67RE-10 .119 210JI9F-10 '099
2 t.35E-10 .115 19740E-10 .102 1080IF-to *to?
3 1.187F-10 .1dR8 1*621E-10 *117 1*5'JeE-to 9108
4 9.630E-11 .149 1,357E-io .121 1,35BE-to .112
5 lao03E-to 11t7 1,39iE-to .119 19114E-10 9146
6 8.ooSF-it tS94 1.119SE-10 .117 9,812ET-11 .139

7 7.bQ91FI1l .191 &4.Ube~-ll .1581 9.2?2E-1l 91319
8 4,268F-11 '188 5.7btE-1i OIA3 7@0?OE-11 .159

9 4.373E--1i .153 5.LIoE-11 .127 5.891E-11 .128
10 2.934E-11 .168 6.O2SE-11 .125 3,805F-11 .157
it 2.83bF-11 .1M8 3.3o9E-11 .175 39471E-11 .152
1? 2.197F*-1 t133 3.lloE-t1 .1?9 30502E-11 .121
13 1.257E-11 .200 20128E-11 *110 1,937F-11 0129
14 7.81SF-I? .178 1.371E-11 e1?o 1.O1IE-li .1112
is 6.190E-I? .159 4.34?E-1? .1ris 8.028F-12 .13%
t6 3,259F-12 .169 e,.t36E-1? .196 3.81'JE-12 .159
17 2.064E-12 .?23 'J.404E-t2 .114A 3.083E-12 .;)12
18 2.5t4E-I? l190 .011F-12 .199 2.596E-t2 .i1"
19 1.775F-12 .225 40*799E"1? .137 3.65?E-l2 .154
20 1.092E-12 C358 S,2?6E-12 .2g9$. 2,788E-12 .333
?1 0. 01000 0. 00000 3,382F-ta 1.000
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ENERGY RIN 10 SIN I I HIN 1
GRO11'P RESPONSE FSD RESPONSE FSo RESPO)NSE FSD

I 2.t149F-10 .101 P.3011E-1O .()89 1.65IF-10 .113
2 1.481E-10 .106 1.65AE-10 110'4 1.698E-lo .099
3 1.?83E-10 118 1.591L-16 .118 8,205F-11 .151
'4 1.2?IE-10 .120 10257E-1) 91?0 /.387F-ii "150
9 1.tt8E-lo .13S i.236E-10 .129 8.530F-ti .141
6 9.105F-11 .160 1,030E1 .11314 7.3t0F-ti .l'59
7 7.267E-11 .153 M1391E-11 0141 6,718tE-11 .1(b5

8 5.973E-11 .181 6.700E-11 9161 59269F-11 .183
9 S.1OOE-ii .144l S.890E-11 IP29 '4.967E-11 .137
to 3,728E-1l .16~4 £J.753E-tl .131 3.187E-11 .112
11 2.240OE-11 .187 ?.8SPE-lt .1164) ?0ab1E-t1 .183
12 1,945F-11 .152 3.221E-11 .107 19851E-t1 .157

14 9.46AF-1? *tbp 1.19hE-11 .125 5.,9?9F-12 .1h6
I1C 6.973EF-12 .227 6.65%E-I? .19b 3.321E.-12 .pub

lb 2.432E-I? .?06 L4.681E-12 *142 2.148E-12 .?05
17 1.hbFb-12 .24c; 4,037F-1? .1';2 1.bibFt12 1291
18 1.617F-12 ?Flo 2.62?E-1? 17 1.2SOF-12 .318
19 2.?13F-12 .21? 3.'J3hF-12 e173 2*080E-12 .~'U6

21 0. 0.000 7,'464iE-14 1,000 00 0.000
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(Y-Y)
SCAPULA

ENERGY BIN 1 BIN P Fi1IN I
GROUP REsPnNSE FSD RESPONSE FP%0 RESPONSE FSD.

I 2.113E-10 .097 P.341Ew10 .095 1,712E-10 '105
2 1.22SE-10 .123 1.999E-10 .119 1.652F-t0 to0?
3 1.503E-10 '110 1.5'4SE-10 ling l.33'4E-1o .133
4 1l.079F-10 t136 10342E-w10 eflt 9.ggME-ll 012F
5 1,166F-10 .1416 1.696E-10 .115 b~bIoE-11 '144
6 7.87E-11 .151 9.926E-11 .132 9.775E-11 .131
7 b.867E11l .157 6.4159F-11 .174 5.321F-11 .173
F1 6.351E-n11 tbb6 E6.auE-11 .16? 'Ib~I1 197
9 b,377E-11 .120 6,144/E-11 Ill? LJ.5041F-t1 .1413
10 4.100411 *1417 41.54RE-ll .153 2.768E-Il .178
11 2.3L44E-11 .214 3,436E-It .165 2.52411-tl .180
t2 2.661E-in .12S 2.4103F-11 119 1.6'1E-11 .167
13 1.961F-11 .14sb 1.917E-11 .1?I 9.)591-12 .283
14 I.oOE-11 .151 I.06SE-11 .14A8 4,.553E-12 .227
Is 4.SS1E-12 .180 7.4143E-1? .136 3995E-12 .?kC
16 2.612E-i? 219A 1.711-? .1%5 1.b84E-l2 .2?1
17 2.1041E-12 .218 3.126E-1? .168 l.1Q2E-12 P#36
18 29190E-12 .208 ?.2418E-12 .215 b9390F-13 ';97
19 9.5413F-13 .265, 3.1141E-l? *18o 3.607E'13 .50M
20 7.756E113 .612 2.730E-1? .371 1,7417F-14 1.o0
?1 2.098F-12 1.000 0. 01000 0. ().000
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ENERGY BIN U HIN 5 RIN
GR01uP RESPONSE FSfl RFSPONSF FSD RESPOtNSE F1

I 2.518E-1O *0qo 2,549E-f O 219-10 *0 9Fo o97
2 1.SbIE-10 .111 1.8SIE-10 010A 1.507F--0 *lob
3 1.475E-10 .111 1.'I29F-10 .109 18b6bE-1() 9125
4 l.506E-10 .120 t1t91E-1o 9l;)3 1.334F-1o 9119
s 1,24iE-10 .124 1.U8SE-l0 01IR 1.10'4F-10 .134
6 1.302E-10 .122 1.007E-10 .147 81lR$E-i1 .148
7 1.109E-10 .120 8.74OL-11 .152 1.2q7E-11 t159
a 8,863E-11 .137 7,290F-,1 '149 6.0?1E-11 .183
9 b.i3bE-ii .133 7.SISE-11 .117 SI.S0bE-11 .1'42

t0 61218F-11 .131 6107OF-11 .1?b 5,519E-11 .l~b
it 6.IM2Fl11 .125 3.99QE-1. *1$$ 3,SSIE-11 11,()

13 2.907F-it .109 2,509E-1,1 .123 1.635E-l1 .17b

14 1.9U8F.-11 .110 1,898Ff-1t .114 fi.933E-12 .177
Is l.071E-11 .106 t.?tlE-11 .1?7 4,7033E-12 .IZE'
lb b.bS6F1l2 .137 6.38E-1? .1?7 3.222E-12 *16b
17 S.590F-12 .14? 1,9bbE-12 .149 1.852Ef-12 .?,6
18 4.675Ein12 .140 4.628Ff-12 .155 1.569E-12 .72
19 6.978E-12 .108 4.629E-12 6118 102I1E-12 .23q
20 6,061F-12 .240 3.6S1E-12 0295 .00000

21 2.364F-12 *894 1.002E-l3 18914 0. .0oo
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ENERGY BIN 7 BTN 8 BIN~ 9
GROUP RESPONSE FSD RESPLINSF FSV RESPONSE FSI)

I 1.758E-10 .115 ?,544E-10 '09t 2.3?19E-1o 40,44
2 1.17E-10 .114 P,404E-10 .095 1.646E-io 'Job
3 1.206E-10 .117 I.SoOE-10 .11o 1.34bE-10 .116
4 8.792E-11 .142 1.543E-10 Otto 1.231E-lo .137
5 71893F-11 .149 t,549L-16 .119 l.099E-t0 .1131
6 9.S98F-11 .122 I101?E-1o) .1si 90091-ti 148
7 7.536E-11 .1h7  8.LI20E-11 .154 6.W1E-ii .10
8 6.9ibE-il .17? 81301E-11 .15q 5*932E-11 .t7?
9 4.8J.ZE-1l .1140 71199E-11 0123 710?0k-tt 10116

10 3,506F-11 .163 6,170E-11 .141 4,b87F-l1 .147
It 2.b9SF-Il .219 4.529E-11 .140 3,748E-11 .160
I? i.769E-It .144 1.4460E-11 010t8 2o9lhF-,I *114
13 1,160E-11 I1RS 3.254E-11 .100 29016E-11 61,27
14 7.424E-12 t175 ?,293E-11 .108 1.382F-lI .I41,
Is 2.4lk2E-12 .240 1.186u-lI .129 5.785F--12 .156
16 1.7W4E12 .231 S.78SE-12 .1?0 4.55E-12 0140
17 1,04iE-12 .32s 6.959E-12 01?5 396SlE-12 .114
18 1.IOAE-12 o279 S.731E-12 .133 1.901E-l2 .209
19 6,244E-13 .390 7.3b7E-I? .110 3,810E-12 .171
20 1.582E-14 1.000 1.086E-li t188 29317F12 .381
p1 0. 00000 10356E-11 .373 2,098E..12 1.000
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FUN to HTN ItJN?

tRIERGP R F 41N 10S Fsf HESPEJNSF FSD QL PONSE F 8)

1 .6?SEw10 .106 2.616E-10 09 1.632E-10 .119

? 1.28~6E-10 *III 1*icl *'qh *,9Fto l)

3 1 OA9E-l0 .136 1.WbL-l 9112 1,450E-10 .109

b 7 , I 16E-II 6b 4.2tAE-ttI *I i 4,8 31 E- 11 0190)

7 8.O?OF-1t .109  8.759F-1 1 .157 '.o7'4F-11I .O0

8 ri.005E-i 1 .1914 A.%7IE11 I .I O 5.31'IE-i1 '19'4

9 2.7b1E-11 1181 h.?50E-11 .141 4.5lbE-11 .150

10 2. 3?7E-t1 .I19LI 6, 3eE -I .Ip0 4.019E't1 I .16'4

IS 2.9loF-12 .?39 9,RoqF-12 .1o4 319144F-12 .172

lb 1.00OE-12 .260 %o. iF-1 0116 2.536E-12 .195

19 1.32-ti .676 6.8b?F-12 .110 1.79'4F-12 .?17

20 0. 0.000 4.839F-12 .2119 7*iWO-t3 .638

;)1 0. 01000 ?.43E1? .h-67 0. 0.000~
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LEG

IE4FRGY MIN I BIN 2 BIN 36;Rr11P RESPONSE F31) RESPUNSE FSD RESPONSE FSD
I 1.056F-to .125 1.80tE-10 .100 1,784~E-10 00o72 1.104E-10 .139 1,427E-10 .119 1.338E-10 Oil?3 9.IJ?4iEwll 9139 1.8O8E-10 .1oq 9.'45SE-ii 014t&i 7.946E-11 1155 1.381E-10 1? 1,351E-10 9117S 6.ts67Elii .155 1.270E-10 .115 8,844'E-11 01286 b*b57E-I1 '160 8.9b2E-11 .19.2 5,600E-11 01b77 4.780E-11 '110 9,27OEw11 e142 5.44bF-11 118 3.602E-11 .?05 5.94~3E-11 .170 5.773E-11 .1849 3.SIOF-11 0154 6.514IE-11 .116 3,h2?4F-1i *14710 2.43QE-ii .184 3,703E-11 .147 L.#153E-11 .150it 1.335E-11 '26t 1.894JE-11 o193 2.076E-11 .19912 510R3F-12 .253 2.502t-1l 0133 1.591f-ii .161t3 Lj.S67Ein12 post 1.760E-11 .163 19412E-11 .?8()14s 3.168F-12 .*3()q q,275;E.12 .18~b b.9b3t.12 .?23Is 1.417E-12 .376 6,057E-IP e1~i 3,3?OE-i .23116 9.372E-13 .296 4.017E-12 .153 2.114E-12 ?0

17_10-2 .96 2.05?F-12 .223 1.oaoF-t,2 .?619 3.272E-13 *579 2.oOE-12 0214 1*3lbF-he .24719 1.462F-13 4099 1*02SE-t2 0258 4158IF-13 v370Po 01 0.000 'I.0OOE-13 o587 1.963E-t3 1,00021 0. 0.000 0, 00000 0. 0.0oiO
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ENFPGY RIN 4 HIN 5 FIN b
GROtIP PFSPONAF FSO RESPONSE FSD RESPONSE FSI)

1 2.O4E-10 .103 1.Q47E-10 .i0 2.3bE-10 .087
2 1.378E-tO .11 1.871E-10 .100 1,643E-1o .110
3 1.308E-10 .120 1.619F-10 .099 1o 0E-1O .1 15

1 .1 8Fo10 .127 1.08?E- lo ,1*2 1.315E-1o .122
9 1.1ltE-lO .128 1.046E-10 .t?' 1,069F-lO .130
b 7.947E-1l .tb7 1.031-10 .110 1.05FO-10 e13b
7 6.7?2E-11 171 R.164E-11 .14 8,l. 1F-1 17
8 4,.746E-1 1 .173 6,b.5IE-1I a.163 6.399E-1 1 .17(0
9 5,q68E-11 .122 5.234E- 11 .138 6lOE- 11 '134
10 4.658E-11 .I3q ,924jE-11 133 ,959E-1i .132
1 1 3.777E-1 1 II59 3,.176E- 11 ,IS4 4,21E-11 ,al 1

i? 2.392F-11 .136 2,833E-11 .121 3.507F-11 .11?
13 1.qlE-l-1 ,174 1.835E-11 .142 2,7o2F-1i 1o2
114 9.874F-12 '178 1. b 19k l1 .118 1.542E-1 1 .205

IS 7.276E-12 .177 6.271E-12 .137 7.395E-12 .175

16 3.93F-12 .153 3 9 75UE-12 .I; 3.969E-12 *1'46
17 2.qb7F-12 .163 1.9'3E-1? .2? q4.159E-12 0160
18 2.787E-1? .211 3.537E-12 .167 3,25bE-1? , ? S
t( 1.923E-12 ,?41 ?,296E-12 .169 1.995L-12 .?01
P0 3.25bE-13 o6b I.54qE-11 9665 1.178F-12 4175
P1 0. 0.000 0. 0.0n0 o. 0000
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ENERGY RIN 7 BTN 8 F IN 9
GROUP R!'spnN SE FSO RESP(INSF FSD RESPONSE Fs)

1 1.5?1E-10 .1()8 P.96SE-t0 .09? 2.3%7E-10 .090
2 1.368E-10 lo05 1,683E-tO .108 t,529E-lo .106
3 1.307E-10 .117 1.437E-10 mitt 1,372F-10 .121
'4 1.o39F-1o .127 t.339E-10 .105 192914E-10 61114
5 1,043E-10 .139 116AE-10 .119 1.337E-10 .127
6 9.SLI1E-11 1140 8.7614E-11 *j144 8.903E-11 .139
7 b.217-t1 .152 8~,b4E-11 .147 8.857E-11 .138
8 5.291E-It .1714 7,18SE-11 i14~4 7,670E-11 o150
9 6,400E-11 *1o7 5.1ISE-l1 9122 5.5?7f-l1 0121%

10 4.0QIE-t1 *146 4.67AE-11 .135 4,264E-11 '145'
1t 2.049E-11 .2o7 3.tbtE-11 .177 3.5382E-ti .161
12 1.6ttE-11 .161 3.27SE-11 9103 2*206E-1l .1S2
13 1.508E-11 .108 1,789E-11 .1100 1.392E-11 '* 19
14 6.822E-12 '195 1,6714E-11 o1614 1.228E-l1 i143
Is 4.72YE-12 .197 9.t76E.12 .122 7.31NE-12 .15?
16 1,968F-12 .2014 S.25'IE-1? .1?7 4.437F-12 .1146
17 1.906F-12 .213 3144'E-1? e168 3.372E-12 .?09
18 1 .203E -I? .246 3.32RE-12 .163 2,709E-12 . L o7
19 4.2R4E-i3 .481 1.1420E-12 .2214 l.522F-12 9??14
Po 5.88SE-13 .574 40056E-13 .528 5,tQ7bE-1 3 A17
?1 0. 0.000 0. 0.000 0, 09000
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ENERGY iRIN 10 HTN I HIN 1,2
(;ROtP RESPONSE F SD HESPU)NSF FSO 'RESPONSE F S(

I 1.961E-10 .099 1.95OE-10 .107 1.BIOE-l0 '099
2 1.578E. o .109 2.133E-10 .099 1.1'I49E-l10 .122
3 1 . 4 2 5E - i .11s i .?L47E-11) * 110 1.04?E-to .I 3
'4 1.123E-i0 .132 l.2?E-10 .1?2 7,940OE-11 '14Jb
5 t.o35E- o 9141 1.2211E-10 *1?7 s.is4E-11 .lS4 tt
6 7.L*?LIE-i .Ib 3 o.943E-1 1 .135 be I I4F-1 .b 0
7 b.?IOE-11 . I b 7,89LIE-11 .155 6.S13F-l 1 .102
A 4.620E-11 .?03 Fk,48ilE-11 0148 5.377E-11 9172

t0 '.?24F-1 1 .1I4b 5.507E-l1 I .110 2595E -I 1 0 t8 3
1 1 2.46OF-I1 179 I,Q5qE.-l .160 ?.319E.-f 1 ?0()
12 1 95bF-i 1 .139 ?.l94E-I1 I .13 II .I125F-I I .1 77
1 3 1 .oQ3E-ItI .1lb5 1,9boF-11 .131 1 .OIE-Ii I .,18#7
14 6. 7Q3E-1 2 .?ol 1. 076E-I 1 .155 5,282E-12 .223
Is 4 , 6bE -12 .24*3 6.b6'40oE- 12 .160o 2,167F-12 .?4114
16 2.94I7E-12 .176 3 .596 3E- 1? .1 19 I. 7 77 F- I ? ? ()5
17 1 .?R3E -12 .334* 2,9E-12 .18M2 1. 7 9bF -12 9207

19 9.630E-i3 .257 1.1*oRE-12 .250 5*061E-13 .3146
? 0 S.9?8E-14 .773 6.6771-i1 ob91* ()*00.
21 0. 0.000 0. 0.000 0. 0.000o
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ARM

ENERGY SIN 1 13I1N 2 IN 3
GROUP RESPONSF FSI) RESPONSE FSD RESPONSE FSI)

I 246-0 .10? P.573E-10 '090 1,b16F-10 flu0
2 1.7tlF-10 .105 1.85SE-10 *105 10485E-I0 sill
3 t.315E-l0 .120 1,672E-10 *lob 1.209E-lo e113
4 1,537E-io .116 1,992E-10 .1?o 1.175F-10 912h
S 1.306Ei-10 9127 t.188E-10 .113 9.853E-11 .131
6 1,036E-to .142 t.? tE-10 9116 9.81SE-11 0i1
7 7,642F-n11 .147 7,927E-11 .161 7,884E-11 .163
8 7.4tSE-11 .15O 71549E11t .171 5.718E-11 .186'
9 5.799E-11 .129 7,286E-11 .118 5.355E-11 *t141

to 5,859E.)1 .132 '5.316E-11 ISO0 3,184E-11 .166
It 4.3q'IE-I1 .15? Ij841E-11 '11.U 3.?37E-1l 9.166
12 2.72'4E-11 *1ts 3,5b8E-11 .110 11402F-ii *169
13 1.7%~7E-11 .130 2,784E-11 e116 1.118E.-11 .118

14 9.769F-2 ISO 11263 l 912 94~f 0



ENFEPGY BIN 4 BIN % HIN bGP~oIIP QFSPONSF FSD RESPONSF FSI) RESPOJNSE FSI)
t 2.009F-10 .107 ?.310E-10 .0qb ?.142E-iu 1091;

3 1.363E-10 .123 1.61SE-10 .It0 1,827E-1o .127
4 1.76AE-10 ,106 1.220E-1O 917;2 19468E-10 .127
CS 1.033E-10 '130 11?14E-10 .1?9 1,082E-10 0.26
6 1.050(E-10 .129 1.05SE-10 .131 10042E-10 .1??
7 9.182Fwi1 .145 110WIFw10 .134 b.SIoE-11 117?A 8. I1bE.i 1 15% 71216E-1 1 1 S3 8.4pqE-t I .tbtO
q 6,313E-tt '123 7.S5jbE-it .120 7,o39E-ti .120
10 L.838E-11 ,147 7.05SE-ti .120 S.533F-ii 0136
11 3,556E-11 "149 S.009E-l1 .1'4b 5,605E-11 .131
12 2,662Fit .126 1,31OL-11 0122 3.17oE-ti .iieb
13 1.881E-i1 '130 2.656E-11 4101. 2.358E-ti 911b
14 1.500E-It .119 1.951E-11 In04 1.254E-it .131

16 3.952E-12 1(3() 6,?1SE-12 .114 5.7?OE-12 .115
17 2.606E-12 *190 4.680E-12 0130 3198SE-12 '1b5
IS 3.502F-1? t1b7 7.013E-1? .105 2,806E-12 .165
IQ 2.S81Fm12 .186 41854E-12 .134 2,3Q8E-12 .17g
20 9.o39E-13 .527 4.11IE-12 .28r, 3.6?bE-12 .;12
PI 0. 0.000 0. o0.00 O. 01000
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ENERGY BIN 7 BIN 8 BIN 9
GPOI)P RESPONSE FSI) RESPONSE FSI) RESPONSE FSO)

I 1,5'6E-10 .121 2,432E-10 .087 2.782E-10 *08b

2 1.350E-lO .124 P,02PE-10 9103 29162E-10 .092
3 t.234E-to .124 1.647E-10 .105 1.753E-10 .107
Is 6.160E-11 .166 1.643E-t0 .111 1,23oE-t0 .127

5 8,071E11 .132 1.239E-10 .1?9 1262E-10 ,127
6 7.737E-11 1146 8.39?E-1l 0148 1.103E-10 .135

7 5.727E-11 .159 ,.8bE-11 .163 8,78SE-11 °sq
a 3.134E-11 .231 9.089F-lt 013q 4.5bF-11 .192
9 4,544E1t1 .157 6,2b7E-1 .1?3 08,55E-11 .116

to 3,076E-11 .163 5,824E-11 .132 5,792E-11 .127

11 1.o67E-11 .25$8 4o2E-11 oS4 ,218E-11 139
12 8.451E-12 .225 2.809E-i1 .1P2 3,190E-il .lb

13 6.946E-12 .227 2,20RE-11 .119 2.67IE-ll .118
14 4.369E-12 .262 1.s05E-11 .1?7 l.92oE-ti .107

is 1.96SE-12 ,?71 9,35SE-12 .126 1.303E-11 ,0O0
16 .o80E-13 .462 4.20?E-12 .160 5.0541-12 .142
17 4.68SE-13 .450 31.00E-1? .159 5,5lE-12 .130
18 4.203E-13 .b44 2.819E-12 .178 4,998E-12 t133
19 1.747E-ta 1,000 t,9Q4E-12 197 5.534F-12 .12q

20 O 0,000 3.704E-12 .303 9.ISSE-12 .187
21 O. 0.000 2.190E-12 .9%9 2,?24E-12 944
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ENERGY RIN 10 BIN It BIN 12~
GROUkP RESPONSE FSD RESPONSE F St) RESFUNSE rS()

I 1.927F-10 .118 1.789E-10 .118 1.62L4F-10 .Ito
2 1.5'95E-10 .111 1.756E-10 1104I 1.2AbE-10 .ulij
3 1.(i24F-t0 1116 1,30?E-10 .128 1.217E-lo .131
4j 1,097F-10 .1d44 1.493E-10 .137 8.714~E-11 .11,7
s 8172tF-1t .160 1t'Ja-10 .131 9.019E-11 1160
6 5.292E-11 .182 1.039E-10 .117 612?'IE-l1 .tbl
I h.hMbE-ii .172 7.977E-11 .l9t) 5,663E-11 1181
8 4.5O6E-it .17q 7.852E-11 .1bq 5.5e2E-11 .196
9 ~4.t21E-I1 t13; 7.917E-11 *lot 41529E-11 .150

10 3.562E-11 .170 4,.713F-11 .147 20b2OF-ll 1184
It 1.7R9E-1t *208 5.192E-11 .123 2.200E-11 .?20
12 t.596F-ti .161 3.4J77FL11 .105 2.317F-11 0152
13 9.663F-12 0177 1,476F-11 .117 11A52F-11 9114*

IS 33146E-12 1180 7.OOTE-12 173 3,978F-12 0184*
lb 11365F"2 .270 3,1614E-12 .17'a 1,987F-12 0218
17 9.780OE-13 .311 1.961E1I? .219 20?ISE-12 .210
JA 6.h92F-13 .314? 3.09SE-12 0152 1,5142E-12 .?8U
19 3.34I1E-13 O1jh7 3,067E-12 .172 4.895E-13 '14

20 4.3414E13 *qbtb 9.?4?E-13 sb07 1.o3SE-12) hOO
P 1 0. 011000 2,098E-12 1,000 0. 0.000
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(Y-Y)

CLAVICLE

ENERGY 9IN I (AIN P BIN3
GROUP RESPONSE FSD RESPONSE FSD RESPONSE FSO

I 2.514E-10 *097 ?.514E-10 41080 2.332E-10 .091
2 1.767E-10 .100 P.0'40E-10 *103 1088SE-10 .103
3 1,79SE-io .107 19296E-10 .1?5 10572E-10 .105
4 I 1IE-10 '13S 1.419RE-1O 9107 19blbF-t0 0io04
5 1.431E-10 .1115 I.155E-1O 012'i 10264E-t0 .124
6 1.061F-10 .124 1*386E-1O elpo totS0E-to ot4o
7 9.0155E-11 '138 9,539E-11 0162 8.35bE-11 .152
8 6,672E-11 .188 7.LI6SE-11 0166 6o570t-11 *197
9 5,182E-11 .133 6.290E-11 .128 7.l5bE-11 .121

10 4&.975E-11 *147 6*621E-11 .122 5*572E-1i *120
11 3I555E-11 l16s 4.114E-11 .149 4.1140E-tl .172
t2 3.167F-11 .127 3.7?'E-11 .107 2o686E-11 0104
13 1dk7S2E-11 .142 3.00PE-11 .103 1.855E-it .128
1.4 1,119E-11 136 2.230E-11 .144 192413E-11 .138
15 Q.t97E-12 .132 1.202E-11 .115 b*353E12Z .14S
ib 5,608E-12 *134 6.?91E-12 0116 'J.9S9E-12 .147
17 3.b6F6E12 1166 EJ41RE-12 *187 3980SE-12 .171
18 3,6S6E-12 t179 5.751E-12 9132 2,907E-12 .177
19 4I.410E-12 *143 '.935E-12 0128 49208E-12 .153
Po 2.742E-12 .358 3.651E-12 .292 2.660E-12 '361
21 0. 0.000 40.96E-12 .705 0. 00000
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ENERGY BIN 4i BIN 5 BIN 6
GROUP RESPONSE FSO R~ESPO1NSE FSI) RESPONSE FSD

I 2.251E-10 '088 2.MIRE-10 0090 2o40bE-t0 .103
2 1.2?SE-10 .121 i.96bE-io .099 1.883E-10 .107

3 1.130E-Io .120 1.308F-10 glib 1.496F-10 tI3
Li 1.4t9E-10 Ot1s to471E-10 9104L 1158eE-to ill
9 9.631E-ti 6192 1,14SE-10 .133 1.447Ei-10 .117
6 1.020E-10 413A 9,419E-i1 190 l.424E-10 9125
7 7.h97F-11 4156 7.Q33E-11 .179 b*662E-11 .1b69
8 6.019-11 .171 A.3o4E-i1 .146 8.725F-l1 .161
q 4.973E-ii .193 6.355F-11 .111 7.355E-11 .108

to 4.678E-11 '143 5,431F-11 .124 ',.iS3F-1i .1ss
11 3,443E-ii 4154 3I556E-ll 0168 3.365E-11 .177
12 2o27?E-11 .130 3.09?E-11 4115 39234E-11 *ill
13 1.311E-11 .tbq 2.01?E-1l .132 2,983F-ii .131
14 7.429E-12 .197 1015SE-11 .148 i.SO2E-it .115
19 6.076F-12 9137 ?o736E-12 01?9 1*359E-11 .112
16 3.4i7E-l2 '165 91051E-12 9141 8.079F-12 .110
17 2.617E-12 1191 3,996E-12 .147 6.323E-12 0 140
18 1.259E-12 .271 3.6LJRE-1? .191 S*8MIE-1? .12?
19 1.424UE-12 1231 ?oP23F-12 SIR8 6941I9E-12 9114
?0 1.107F-12 '544J 2.539E-1? .392 60145E-12 .?bO

21 0. 0.000 2.664E-13 l.ooo 5.328E-13 .705
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ENERGY SIN 7 BIN 81 HIM 9
GROUP RFSPONSE FSr RESPONSE FSI) RESPONSE FSDI 2.0IIE.10 .100 1.752E-10 .103 2.20OFI-to .10?2 1,606E-io .113 19704sE-10 010'I 1.l9bE-10 .1023 1.16oE-1o .129 1,269E-10 0129 1,366F-10 .1154 10179E-10 .124 1,374E-10 .126 1*340F-10 P1.26s 19029E-10 .12S 1.O85E-io .130 9.68bF-11 *ISOb 9.34SE-11 9145 8.S8iE-t1 .141 1.219F-10 *1267 8.797E-ii 9156 7.16SE-11 0153 Ps889E-ii .1428 5.276E. 1 sI8'4 7,021E-11 016? 9.bO1E-h .139 5,167E1it .134 4,942E-11 0145 4,878E.11 .156to 4.80?E-11 .13b ?.37AE-11 .IR5 4,93hE-11 .140it 3.46SE-11 0180 3.0O1E-II .15si 4,.274F-11 .15612 1*922E-it .148 ?,058E-11 .166 29667f-it .11813 t.5QqE-i1 .133 1*28SE-ii .154 2,147E-it e12914 6.063E.1? .190 6.?66Ewt2 .171 10368E-1i .125I5 6*416F.12 1169 3,353Em1? .281 8.4s?E-12 e13916 I,4Z4E-t2 .262 2.031E-12 .215 4,.179E-1,2 .16117 2*443E-12 .197 1.892E-12 .250 4*344F-12 .15218 le430E-t2 9235 to2'19E-12 .286 3&4SOE-12 .16419 l.641E1? 9273 S.556E-13 .333 4.392F-12 013?p0 1,242E-12 .52; '.196E-13 1.000 5o283F-12 .?6521 0. 0,000 0. 0.000 0. 0.000
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ENERGY BIN 10 BIN 11 BIN 12
GRM~IP RESPONSE F Sr) RESPOJNSE FSD RESPONSk FS()

I 1.918E-t0 .098 1.800E-10 .oQ8 l.618E-to 9118
2 1,6R4E-10 .111 1.493E-10 O11o i1%OE-10 .130
A 1.64I4E-10 .102 1.0b2E"1O .130 7.7S8E-11 .153
4 1.284F-10 .128 8.b95E-tl 0141 9,843E.-11 .138
5 1, 413F-t0 0116 91693E.-11 e144 8.198E-11 .140
b 8,161E-l1 '145 7,354E-11 .1%6 6,Sb7Eit .173
7 9.823E-1l .137 7,694E-11 .158 4,.245E-11 .1mq
A 6.5154E-11 '1b9 4,967E-11 01b1 5,017E-11 9176
9 '.918F-11 .139 4*63SE-11 .141 3.740E-11 01b4

to 508E11t .122 3o2lE-11 .173 3,985E-11 .1o6
11 3,59tE-11 .159 2.583E-11 .182 1.779F-t1 .214
12 2.42W-lI 0133 l1444E-11 s177 I.'a70E-It .107
13 l.983E-tl .143 8,585Ew12 .212 1.280F-11 .172
14 1,o74E-11 .149 .3,677E-l? .234 5,931E-12 t8$4
is 5.077F-12 .154 2,006E-12 0393 3*5bbE-t2 .25b
16 4.876E-t2 .143 8.573E-i3 e323 2s0MOE"12 .222
17 3.113F-12 .178 7.079E-13 .3b8 81140E-13 .341
18 2, 439F-1 2 .209 8,094E-13 .332 1,077F-12 .282
19 2,912E-t2 .178 6.693E-14 *7?b 1.424E-12 .251
20 2.858E-12 .338 0. 0.000 '.371E-13 .527
?I 0. 0.000 0. 0.000 0. 00000*
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REFERENCE MAN

ENERGY FlIN 1BIN P HIN 3GRoulP RESPONSE FSD RESPONSF FSO RESPONSE FSDI 1.842E-1o 1107 P009AE-10 '099 10734f-1o *103
2 19i6E-to 12~6 1*631E-i0 .107 1*4q7E-lo 01133 1.186E-lo .129 1,510E-10 .119 1*246E-1O 0I1184 9.253E-11 .144 1128SE-10 .121 10032E-to v1305 8,794E-11 .1'R 10132E-10 913b 1.017E-to 01266 1.1b2F-11 .168 9,977E-11 4138 8.619F-11 .'14.'7 5.977E-11 .181 A.066E-11 0191 60094F-11 .1728 4.97hE-ii .186 60;57E-11 .161 5.54bF-iI 0180

9 4,393F-11 0143 51?SIE-ii 0t3;4 9o083E-l1 14L310 3.456-ij .175 4,889E.11 .'139 3.b76FI-1I *151it 2oA40F-11 ORS5 1,564E-ii VIS9 3.073E-ii .183

13 1.159E-1i .200 1.9E-11 *146 1.279E-it 1181b14 b.064E-1,2 AP27 1.166E-tt .179 8.'J3bE-t2 .195

17 1.419E-12 9410 30l42E-12 .197 2*152F-12 ;)3018 1.5t7Ei12 .?99 2,89SE-12 .00 10134E-12 .311819 1,079Ein12 1370 P.26?E-1? .232 9,860E-13 .36920 7.370F-13 .718 1*620E-12 os5*8 z*.020E-t3 .94S21 Q.349Em13 .681 5.318E-13 9643 20882E-13 .85?
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FNFQGY SIN S TN 5 HIN6GpflIIp RESPOlNSE F RESPIJNSF FSO) RESPON~SE FSI)I 2?.144F-10 0044 2,121E-10 .098 2.2ISE-1o .092?2 1.79L1E-c0 .lO0h 1.A2AE-1o 0105 1.59EhF-10 .1071 1,564AE-10 .113 1.36SE-lo 1?0 1.331p-to I1??
14 1.309E-10 .121 t.1180E-io *1A? 1.19'4E-10 912b
5 11199F-10 .129 I.27?E-10 .123 1,1LIOF-to .1276 1.0LIE.10 .13S l.t39E.'O .1?q 9.39?E-11 .11437 8.616E-11 .150 8.834E-11 .143 8.126F-11 .1478 9.%17F-11 .193 6.837E-11 .166 5.a?8E-ll .173
9 6.35lF-tl .122 5.b77F-ii .128 'j.7ASE-jj .13110 9.976F-11 .125 5,123E-11 .11th eA7744E-ii .134111 1J.t26Eit *1L34 3.871E-11 .195 3.953E-11 .144

12 2.172F-11 .133 P.83?E-11 .1?? 2.b33F-11 0131
13 2.069E-ii .139 ?.13SE-'11 .112 29066IF-l1 .15914 1.399E-11 .133 1.396E-I1 0131. 1.2140E-11 for,
15 8.332E-i2 .150 901,)E-12 .161 b.09E-12 .17016 4,420?F-12 157 L.861E-i? .1411 'Ao78-I? .15,;17 3,4A73F-12 .173 1*596E-12 .174 2.8S7E-12 .187
19 3.248F-i2 .1b9 3,337E-i? .172 2.I5IE-12 *?AC)19 2.612E-12 .178 300OOE-12 .180 l.SihF-i2 ohl20 1.797E-i2 .930 1.SlbE-1? .56h 9.330E-13 .379
?I 8.260E-13 .859 8.529E-13 .bM3 7.o59E-i4 .981
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ENERGY SIN 7 SIN 8 HIN 9
GROUP REspONSE FSI) RESPONSF FSD RESP'ONSE FS')

I 1.866E-to .103 2.37SE-10 0094s 21082F-10 .o93
2 1,46b2E-10 .i09 1,737E-10 0106 1,608E10 .111
3 1,?I0E-10 .118 1,474E-10 .ils 1.403E-lo oils
'4 1.153E-lo .127 1*391E-10 *1?4 1022?E-10 .12S
5 1.t?2E-Io .122 1.?13E-10 .125 1,019E-10 .136
b 1.oi3F-io .129 1*02SE-1O .141 9.291E-11 .136
7 7.2q8F-11 .151 9.156E-11 6153 7,769F-1i t1si;
8 5.008E-11 lag8 7*271E-11 .154 o.313E-11 *169
9 S.IhQE-Il .136 b0392E-1t .122 5.420F-11 .12Q

10 3.550E-11 115S '1.89ME-1l *141 3,978E-11 .t51
It 2.433E-11 .199 '1.255L-11l .1148 S.152F-1i .171
12 2.108F-11 .154 29862E-11 .1?4 2.061F-I1 .147
13 1.170F-11 .224 2.O14E-11 .132 i.69oF-1 .t47
14 7.697E-i2 .?02 1.73oE-11 .138 91493E-12  .tbb
1S 4,658E-12 '198 9.83SE-1? .11Y 5.949E-12 Ib62
16 2.16,7E-12 .205 5,520E-12 .134 3,hbaE-12 .167
17 1*662Em12 .252 4,930E-12 .11*b 2.bb6El2 .2?4
1s 1.637E-12 .?6l 3,567E-l? 0155 1.814F-12 .244
19 7.i1WE-3 '369 3.329E-12 .16#4 1.bbbE-12 .270
20 2.499E1t3 .937 2.2651-1? .471 8,'471E-13 .707
?1 0. 0.000 7.11?E-13 o593 4o310E-13 1984?
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E:NERGY BINJ to BIN I t HIN 12
GROu1P RFspnNSE FSr) R~ESPOlNSE FSD RESPIINSE FSI)

1 1.82SE-10 .100 2,259E-10 .089 1.b143E-tO 1102

2 1.412E-10 .120 IsbbOE-10 .l07 1.25SE-l0 1??

'4 9.718E-11 1138 1.3s3E-1O .119 8.21BE-it .153

5 9.690E-1l 1 .138 1.274F-10 0 118 91303E-1l .14?

I 6.999F-1 1 .195 8,6 0 6F -I1 1 56 5 .SOOE F- 11 .177
$ 5.069F- I1 .18? 7.biF-1 1 .152 4.O5bF-1I .?Or,
9 4.352E-11 .1140 5.731E-11 *I?$ 3.&IO-i1 e1b0

10 3.7143E-tl .15? 5,089E-11 .134 2.710E-11 .176

I I 2.571E-1 1 .1(7 3. 799E -1 .i5 119 .o7?bE-1 1 1?31
12 1.6A5E- I .154J 36016E-1t 1 .1?? 1. 199E-1 I .9"

13 q.LIghF-1? i196 1.95PE-ll .13t) 9.568F-12 .?b7

14~ 5.797E-12 .206 1.091E-11 .1c,7 1.939F-12 .256
15 3,;04E-12 .257 h,88bE-12 .159 2.028E-12 .277

lb 1.993E-1? .2ts 4i.3SF-12 .191 14213E-l2 .?91

18 9.799E1t3 .314q 2.q86E-12 6198 9.418E-13 .,1
1 C 6,,633E-13 *.459 ?,015E-12 . 219 9.906E-1 3 *39b

?0 2.528E-13 .850 1 eI7I1E -12 .t88 2. 7 t E-13 .75?
Pi 0. 0.000 1.8'IIE-13 .850 0. fl.on0
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POLAR ANGLE-DIFFERENTIAL DOSE

DEPOSITION FACTORS FOR REFERENCE MAN

Neutron Dose Deposition From Incident Neutron Fluence (n-n)

ENERGY BAND I BAND 2 BAND 3
GRiijP RESPONSE RPISPINSL RESPONSE

I 2.867F- o* 4,566F-10 4.oq2O !0
2 2.o5F-10 4.UUlF-10 4.519E-10
I 2,400E-10 3.o43F-10 .089E-1O
4 2,6n0E-10 3,qO9E-1 4.2?8E-lO
5 2,b0bF-to 3,799F-10 4,1?E-1l

2.664JF-10 3,647E-10 '4lhOE-i0
7 2,528F-10 3,598F-10 3,835E-1o
8 2.173F-10 3.530E-10 3,A38E-O
Q t.7h1E-10 3,??6F-10 3,590E_10

to 19ROE-10 3.009E-10 3,2"FE-O
it 2,079F-lO 21969E-0 3,l64E-10
12 1,667F-10 2,696E-10 2,98SF-to
13 1,5' 3F-10 2,40lE-lO 2,622E-10

14 1,2QOF-10 2.117F-t0 2.388F-10
IS 1,3?TE-10 1.89oF-IO 2.150F-10

16 ,2'56F-lo 1.496F-10 1.71bE-10
17 Q.41lF-11 1.397E-10 i,15?E-tO
18 7.46bF-11 1,119F-10 1.457E-to
19 ,5?5SF-I! 9,83q9-l1 1,136F-!o
P0 4,699F-11 11.o0bF-11 1.083E-10
?I 29722F-11 4.671E-11 50018E-11
?; 1,25F-11 2.099E-11 1,843E-ll
23 5,078E-12 8.909F-12 1,137F-11
7a 3,593F-1? 8,o24E-12 So044E-12
P5 9,790F-13 4,o5EF-12 5.337E-12
Pb 1.336F-12 e.410E-12 1,955F-12
27 1,001E-12 4,348E-12 t,7?bE-lP
28 2,951E-13 2,a35F-12 6,T4tE-13
Pq 1,159E-13 3,?6F-13 2.u59E-12
30 1*89?F-13 b,730E-13 36003E-12
41 1,7722-12 1*947F-t2 1.079F-1p
32 1,0K7E-13 1.43OE-l2 11345F-12
33 9,o7oF-13 1,S1E-12 1*217E-t2
34 5,ORE-13 9,60?F-iS 19902E-12
35 3.140F-t3 1.117F-12 71482E-13
16 1,161E-12 1,750F-12 l*494E-t2

37 39303F-13 5,942E-13 7.357E-13

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY BAND ~4 BAND
(.PoIip RESPONSE RESPO)NSE

I 4*177F-to 21114E-10
2 3.813E-lo g?,098F-to
3 3'v6soF-lo 1.R8t4E-io
4 3,9911-to 1,714E10

S3.4ABE-10 1,bO9E-to
b 3.4%OF-ii) 1.8s91-lo
7 3.3qqF-10 1,768E10
8 3.25OF10 1.5?2E-lo
9 3.04SE-n) 1.334R-t0

10 29693E10 .41t
I1I 2obt7F-to I.1481-1 0

13 2s048F-lo l.1?7F-10
141 108 811-lo 0?fu
15 1.8901t 6.74J3E-11
16 1*3981-10 5.9021-it
17 1.035F-10422E1
18 1.164F-lo 3.713F-ii
19 9.2A91-11261Fl
20 69014E-11 2,499F1i
?t 3.3A41.11 1,034E-11
22 1.549F-11 5.9?2F-12

?I ~602q3E-12 ?9E1
P44,297E-12 9,167E-13
P)2@913F-12 1.101-12

26 19056F-12 3,b9oiE-t 3
27 19706F12 2,379F-13
28 2.543E-13 1.008E-12
?9 9.603F-13 2.1601-15
30 9,470E-13 1,346E-14
11 10153E-12 0.
32 ?9015E-12 1.6S01-13
33 b-98a1-13 0
34 59365E-13 2,0201-15
As 1.7421-13 1,314E-13
3619229E-12 5.365E-15
573.9h7F-13 2,3?OE-13
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POLAR ANGLE-DIFFERENTIAL DOSE DEPOSITION

FACTORS FOR REFERENCE MAN

Gamma Ray Dose Deposition From Incident Neutron Fluence (n-y)

ENEPY BAND I BAND 2 BAND 3
GRnuP PESPONSE RESPONSE RESPONSE

1 1,168E-lt* t,63oF-11 i.779E-11
2 1226F-11 1.584E-11 187oF-11

3 1.362E-11 1.809E-11 e,176E-11

4 8,83'E-i2 2,433E-11 2,032E-11
5 11SE-11 1,810E-l1 2,282E-11

S Il3E-11 2.032E-11 1,993E-11
7 9o261E-12 1,999F-11 2,398E-ti
9 t,22SE-1! 1.62bE-11 2,442E-11

Q 9,137E-12 1.719E-11 2rO7E-11

10 1,178E-11 1,574E-11 1,9beE-11

16 1.12E-11 1.OE-11 1.813E-11
12 9,72E-12 1.276E-11 1.41E-11

3 5,18F-12 1.012E-11 1,08-E-1
5,962F-12 1.280E-11 1,O93E-11

25 4.968E-t2 ,o99E-I 1,97E-11

6 bO02F-12 1,036E-11 1*T5E-11
7 7,17E-12 1,073E-11 1.b85E-lt

18 1.3tIE-12 1.355E-11 1,745E-11
3q 8,729E-12 10337E-11 1,4b9E-t1
70 5.242F-12 1.693E-tt 1.5L4E-11

21 o0,28F-12 1.272E-11 1.718E-11
2? 50308F-12 1,213F-11 1,627E-11

23 370BE-t2 1.083E-11 1.544E-11

24 6,003E-12 10161E-11 106QOE-11

35 695S8E-12 1,067E-11 1,497E-11
26 4,924F-12 1290E-11 1,51bE-11

27 7,403E-12 1377E-1i 10525E-11

2 5.09tE-12 1.005E-11 1.30E-t1
29 19336E-11 1.286E-11 1,556E-11

30 b,O E- 2 ife re- gr2pr-1

31 3,871E-12 1,t65E-t1 1.522E-71
32 3,8S5E-12 1016SE-11 1,44lF-11

33 t,O22E-11 1.378E-11 10618F-11
34 7,99SE-12 1,241E-11 I.484E-1I
3S 3,062E-12 110O9E-11 t,897E-1t

36 4,265E-12 1.152E-I1 10400E-I1

37 3,246E-t2 5,586E-12* 5,706E-12

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY BAND 14 BANDS5
CGPOUP RESPONSE RESPONSE

I 1.blIE-1I 9,30()F-12
2 19700E-11 8.335E-12
i2,27tE-l1 8.2FAbF-12

'4 1.77'4F-11 1.078F-11

6 1.cQOF-11 l,2iIk-1l
7 1,88?E-11 1,.259F-11

A 1877F-11 1,350F-I1
Q 1.5'4LIF-11 1.244 -1I

11 1,307E-11821F1
12 .2t3F-11 4,743F-12

13 l.1SOF-I1 5.926E-t2
I1l 1.19fF-11 7,576E-12

is I.190F-l1 3.767E-12
16 1,063F-11 5.bbIE-12
17 1.30?E-11 2.9L18F-12
19 1.326F-11 4.82t4F-12~
19 1,27L4E-11 7,298F-12

2o 1.191E-11 4.511E-12

22 1,107E-11 2.qIIF-12
23 8.8q7E-12 5.0'J0E-12
24Q.250E-12 3.198F-12

25 l.O044F-1l 2.900F-12
26 8,60?F-12 3.133E-12
27 7,567F-12 3,909E-I2

289,815F-I? 7.82AE-13
29 9.Lci4LF-12 4,912E-12
30) 8,363F-12 5.q87Elc2

l9,tIE-12 3.o'lbE-t2
12 1.2Ll0E-tl 4.880E-12
33 10059E-1i 2.824E12
34 l.OA2F-11 3.6S0E-12
35 1,39QF-11 2,140OE-12
3b 5,'475F--12 3.6hOE-13
37 4.810E-12 1.365E-12
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POLAR ANGLE-DIFFERENTIAL DOSE DEPOSITION

FACTORS FOR REFERENCE MAN

Total Dose Deposition From Incident Neutron Fluenct (n-t)

ENERGY BAND I BAND 2 BAND 3
GROUP RESPONSE RESPONSE RESPONSE

1 3,443F-1O* 4,bOSE-1O 4.OOE-1O
2 2,718F-10 L4263E-tO .983E-1O
3 2,642F-1O 3,907E-1O 4,228F-10
4 2.8LOE-lO 4,013E-1O 4.449E-io
5 2,755E-10 3,929E-1O a,287E-1O
6 20833F-tO 3.876E-10 4 5365F-1u
7 20442E-10 3,674F-1O 4,13bE-1O
8 2,095E-1O 3,488E-1O 3.737E-10
9 1@738E-10 3,88E-1O 3,828E-10

10 2,193F-1O 30182E-1O 3,327E-10
it 2.OQOF-lO 2.888E-1O 3,249E-1O
12 toOOE-1O 2.72tF-10 3,042E-to
13 1041IE-Iu 2.979E-1O 2,704E-10

1,296E-1O 2,2?4E-10 2.599E-10
I5 1,314E-t 2,183E-10 2,331E-10
16 191OlE-tO 1.607E-10 1,935E-10
17 8.805F-t 1.920E-10 t.47E-1O
18 8.191E-11 ,IQlE-1O 10545E'O
19 7@468E-11 1,146E-1O to,48E-1O
20 4,IRIF-11 9,164E-11 1,314E-1O
21 3.551E-11 5,bi1E-t E,66'4E-11
?2 1,816E-11 3,OtzE-tt 3,458E-11
23 1,2?bE-lt 1.846E-11 2,692E-11
24 9.506E-t2 1.787E-11 29216E-11
25 8,6QbE-12 1,497E-11 1.9,22E-11
26 6.OO6E-t2 1,530E-l1 1,545E-11
?7 7.867F-12 1.800E-11 1,658E-11
28 S,442E-t2 1.323E-11 19401E-11
29 1,470F-11 1,32SE-11 1,717E-11
30 6.643E-12 1.251E-t1 2.009E-11
31 4.611E-12 1.358E-11 1,723E-11
32 4,07BE-12 1.310E-11 1.533E-11
33 1,093E-11 l.49lE-11 1.803E-11

34 8*115E.12 1.307E-11 1.700E-11
35 3,505E-12 1,120F-11 1,943E-11
36 4,322F-12 1.246E-11 1.52SE-11
37 3.586E-12 6,203E-12 6,413E-12

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGY BAND 4 BAND 5GR()wP RESPOINSE RESPONSE
1 49340E-10 2,2117F-10

3 !S0907E-IO 1,977F-10
4 3o768E-10 1.$?2E-io
5 S*6q6f-1U 1.726F-10
6 3,619E-10 08OQ1

73.587E-to189El
8 30437E.10 1,657E-10

10 3.IQ9 -lo

11 
2O11

12 2o72F-1o226E-10
13 2*1b3F-1O 1 . J8E-1o
14 1,996E-10 .6ol
Is 2*0OO5F-lo 7.119E11
16 19464E-10IQ6Fl

Ia.1297E-10 4,.196E-11

po 7,2SF-112.950F-ti
?I .867E..11 1.503E- 122 2,656F-11 8.833F-12

23 1,519F-11 6.327E-12
24 10355FE-11ljIE1
25 1.335F-11 M.OtOF"12

26 9,658E-12 3.,502E-,2
27 9,273F-12 I14F1
31 t.0 -9E-11 3,046E-12
3? 1.d4q F-I 5t1E1
33 I.1?S8E-tl 2,824F-12
3i4 II36F-.11 .9E135 1,417F-11 2.274E-12
16 6.704*E-12 3.713E-13
37 SQ207E.,2 I.SQ7F.12
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POLAR ANGLE-DIFFERENTIAL DOSE DEPOSITION

FACTORS FOR REFERENCE MAN

Gamma Ray Dose Deposition From Incident Gamma Ray Fluence

ENERGY BAND I BAND 2 BAND 3
GROu1P RESPnNSE RFSPUNSE RESPONSE

1 1,842E-t0* 11992E-10 2,105E-10
2 1.196E-10 10b'1E-lO loh.bE-1O
3 1.1 6E-1O 1.440F-10 1,347F-10
4 96253E-I1 10208E-10 I,230F-10

8,7QE-11 1911bF-10 1*187E-IO
b 7.162E-1l 9.671E-11 1.029E-10
7 5.977E-l1 7.592E-11 8.104E-11
8 .976E-11 6.805F-I b.21bE-11
9 4,393F-t 5.05E-11 5075bE-11

10 3.M'56F-11 4,714oE-11 .AF
11 2.840E-11 3.588f-11 3.b E-11
12 1,779E-11 11412E-11 2,b09E-1t
13 letsqE-1t 1.747E-11 1.8bF-11
1 6.O964E-12 1,136E-11 1,284E-11
is 4,132E-12 6.561E-12 b.988E.12
lb 2.13IF-t2 3.412E-12 .261Fl-12
17 1.019E-12 2.922F-12 3.2hlE-12
18 1.517E-12 2,426E-t2 2.673F-t2
19 1.079E-12 1.953E-12 2.15E-1
20 7,370E-13 1,273E-12 1o241F-12
2t q,349E-13 5.48hF-13 4o087E-13

*rad (marrow) per unit fluence per energy group per angle bin
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ENERGV BAND '4 BAND 5
GROUP RESPOiNSE RESPONSE

t 2.055E-1O 1,64iF-10
2 1,573E-I0 1.2's5E-1o
A 1.317F-10 9,hObEw1l

5 t.OA6E-1O 8.30IF-11

7 7079IF-11 5.SOOF.-tl
A bo338F-11 '46OSbE-11
9 5068F-11, 3.82OF-Il

10 ~ 4*27OF-11 2.710E-11

It 3,17'4E-11 1,7?hF-11

13 1.530F1-11 9.SbPE-I?
14 R733E..12 41939E-12

Is SQfl6E-l?2.2F.1
16 3e3?3F-1? 1.2t3E-12
17 2,5S;MF-12 1.079E-.12

18 .q?bF-12 9*L4igE-13
19 t,4U8E-t2 5,9OhF-13
20 7.570F-13 2.718E-13
P I ?.OSOF- 13 0.
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